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Robert H. Tull 
succeeded Walter 
A. Grant as Presi- 
dent of ASHRAE 
at the Semiannual 
Meeting in Chica- 
go. His message to 
members appears 
on page 45 of this 
issue, 
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BECAUSE 


costly Egyptian cotton plus deep 
filtration tunnels give 5 to g 
times* the filtering area of con- 


ventional filters 


* For particles down to 5 microns in size 


The diamond pattern on the filter element is 
no mere decoration. It’s a pattern behind 
which you'll find a honeycomb of diamond- 
shaped tunnels for full-depth filtration. This 
filter design can only be achieved through use 
of expensive, long-fibre Egyptian cotton. Just 
one of the investments we make to give you 
refrigeration’s finest drier-filter-strainer ... 
perfect protection against corrosive acids, 
moisture, dirt. 

Other TRAP-DRI features include a bal- 
anced blend of PA 400 silica gel and molecular 
sieve that completely adsorb acid and acid- 
forming moisture. 

Write today for facts about TRAP-DRI 
and other products of the Heating and Air 
Conditioning Division, Controls Company of 
America... creators of new ideas for control 
of time, temperature, flow and motion. 


Surface-type filter (left) — Dirt collects 
on outside only, gradually closing filter. 


410 filter (right) — Dirt is collected in 
deep, large-capacity tunnels without 
clogging filter. 


CONTROLS COMPANY OF AMERICA 
HEATING AND AIR CONDITIONING DIVISION 
2456 N. S2nd Street, Milwaukee 10, Wisconsin + COOKSVILLE, Ontario + ZUG, Switzerland 
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BLOWER PERFORMANCE 


Lau Engineering has successfully de- 
: eS : veloped a blower wheel that out- 
NEW LAU Be ti: ON performs any: wheel of comparable size 


> specifically designed for installation in 
room air conditioners but can be used 
‘TYPICAL WHEELS\ O greatly to the wheel’s structural 
NOW AVAILABLE \ rigidity and to a very high CFM to 
This new Lau wheel is offered in a 
a customer’s choice of aluminum, cold 
ee rolled steel or zinc grip and in a range 
4 of diameters, blade lengths, bore sizes 


and back plate designs. - 
For a complete engineering data file 


ihe CUBIC FEET PER MINUTE on this new Lau high performance 
NEW LAU wheel send the attached, postage paid 
DEVELOPMENT card to Wm. H. Wentling, Director of 
Engineering, The Lau Blower Com- 


TYPICAL WHEELS 


NOW AVAILABLE pany, 2027 Home as Dayton 7, Ohio. 


Mr. William H. Wentling, Director of Engineering 
THE LAU BLOWER COMPANY 

2027 Home Avenue 

Dayton 7, Ohio 


Pl ase che ck 


[__]sena complete engineering file [_]we would like to see sample wheel 
Name 
, Single inlet wheel is stand- 
Position ' ard. Double inlet (wheels 
» back to back) is available. 
Company Name ; Choice of solid, pied-out or 


coned back plate. 
Address 
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MOELLER 


ADJUSTABLE 
ANGLE 


INDUSTRIAL 
THERMOMETER 


SAVES TIME 
CUTS COSTS 
ADJUSTS TO 


ANY ANGLE 


ANY INSTALLATION 
“Right-On-The-Job“ 


© Positive Locking 
e No special tools 
¢ Completely protected Capillary 
9”, 12” Scales 
e Standard Ranges from 
—40° to +750°F. 
e Send for Catalog No. 400 


NOT QUITE COMPLETE 


To the Editor: 
It is thought that possibly R. S. Taylor’s 
article on Ice Removal in the December, 
1960 issue should be made more nearly 
complete by adding the following facts: 
He states “Still another mechanical 
method is no more complicated than 
scraping with a sharp blade. This is 
the method used to remove ice frozen 
on smooth drums ito produce small- 


-particle or flake ice.” The maintenance 


of a scraper so as to remove ice in the 
form of small particles or flake ice is 
extremely difficult and to the best of 
my knowledge is not used on many ma- 
chines today. The only use of a scraper 
that I know of is in the production of 
PaklIce, which does not scrape the ice 
from the drum but merely tears particles 
of ice off a sheet of ice which remains 
on the surface. 

The removal of ice in the form of 
flakes from a smooth drum is normally 
done by a wedging action and probably 
the best example of this where a helical 
type of wedge is used in York’s DER 
system. 

One method which is not mentioned, 
except indirectly in mentioning the 
“rubber boots” on some aircraft, is the 
peeling of ice from a flexible cylinder 
or surface. This has been in operation 
now for more than three decades and 
there are several hundred machines 
throughout the world operating on this 
principle. This is generally known as 
FlakIce or Ribbon Ice method 

I trust that this will expand somewhat 


upon author Taylor’s excellent article. 
CROSBY FIELD 
President 
FlakIce Corporation 
Brooklyn, N. Y. 


AGREED 


To the Editor: 

I must agree that I did not adequately 
cover the mechanical methods of re- 
moving ice from cylinders. The com- 
ments by Crosby Field make a good 
addition to the article. My thanks to 


im. 

I would also mention another lack of 
completeness in this article brought to 
my attention by Lee P. Hynes of Had- 
donfield, N. J. He refers to the use 
of heat in the protection from ice at 
the large gates controlling flow of 
water at hydro-electric plants and at 
other dams including the Great St. 
Lawrence dams in connection with the 


Seaway. 
ROBERT S. TAYLOR 
Austin, Texas 


Next ASHRAE National Meeting 
Denver, Colo., June 26-28, 1961 
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At Viking — one thing is certain — the customer’s 
requirement is “‘king”. Everything — men, machines and 
equipment — must step along to meet the schedule. And 
if it takes a Rolls Royce and executives in top hats to 
keep things moving, tube will be delivered on time. 
Viking is another word for “dependability”. 


CLEVELAND 10, OHIO 


The 1937 Phantom III, 12-cylinder Rolls Royce is a Classic. Formerly belonging to the Lord Mayor of 
Kingston-on-Hull, it is now in our service. Viking personnel, however, drive American made cars. 
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ROYAL ORLEANS HOTEL, New Orleans, la. Operated by Hotel Corporation of America. Architect: Curtis & Davis. 
Consulting Engineer: Cary 8B. Gamble & Assoc. Mechanical Contractor: Emile M. Babst Co. 


Temperature in new Royal Orleans Hotel held +1’ F 
by two Chrysler centrifugal water chillers in series 


In a hot, humid climate like that of New Orleans, it’s essential 
to have accurate control over both dry-bulb and dew point 
temperatures. That’s why the new Royal Orleans Hotel decided 
on a double duct air conditioning system using two Chrysler 
centrifugal water chillers in series. 

This combination makes it possible to control chilled water 
temperatures to within 1° F . . . and refrigeration capacity to 
within 10% of capacity. The double duct system makes available 
both chilled dehumidified air, and warm air, at every point for 
accurate, individual room control of temperature and humidity. 

Two Chrysler centrifugal water chilling upits were selected 
because they are more efficient . . . they each produce 276 tons, 
with only .84 brake horsepower per ton. And they’re more 
economical . . . with 20% more chiller and condenser surface 
available, they reduce power consumption. 


8 


Flexibility, economy, efficiency, control—these are but a few 
of the reasons Chrysler centrifugal water chilling units and 
other air conditioning equipment are so often specified in the 
important jobs. For more information, or the technical co- 
operation of a Chrysler Engineer, write today. — 


> HRYSLER 


AIRTEMP 


Chrysler Corporation, Airtemp Division, Dept. V-31, Dayton 4, Ohio 
In Canada: Therm-O-Rite Products, Ltd., Toronto, Ontario 
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M cQuay heavy duty, air cooled Aircon condensers 
are constructed to give complete, dependable 
operation for either refrigeration or air conditioning 
—or both. They are available in horizontal or 
vertical air flow models in 19 sizes from 7’ to 100 tons 
nominal capacity in a single unit. Unlimited 
capacity is available in multiple unit installations. 
The low profile, quiet operation, flexibility and 

the economy in installation and operation make the 
McQuay Aircon ideal for every installation. 

The McQuay Seasontrol, available as an accessory, 
offers automatic head pressure control for use any 
time of the year, winter or summer. For complete 
information call your local McQuay representative, 
or write McQuay, Inc., 1606 Broadway Street N. E., 
Minneapolis 13, Minnesota. 


Horizontal Air 
Flow AIRCON 


AIR 
CONDITIONING, 
REFRIGERATION 
OR BOTH 


Vertical Air 
Fiow AIRCON 


19 SIZES - 7% TO 100 TONS IN 


A SINGLE UNIT 


INC. 


AIR CONDITIONING HEATING REFRIGERATION 
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1961 FURNACE LINE 

Trophy up-flow gas furnaces are available in eleven 
models, four for straight heating and seven for 
heating-plus-cooling, in capacities ranging from 75,000 
to 150,000 Btu/hr. Variable pitch belt drive on nine 
models and direct drive on two provide optimum 
performance, quiet operation and minimum operating 
costs without extensive field modification. Features 
of the line are a long-life heat exchanger, special flue 
design and ribbon burners. Factory-installed furnace 
controls, remote thermostat and fully enclosed draft 


diverter are standard equipment. An automatic 
heating-cooling thermostat and a rear return air cabi- 
net are optional. 

Nine models, with capacities ranging from 112,- 
000 to 168,000 Btu/hr and with a selection of motor 
blower arrangements for straight heating or heating- 
plus-cooling are included in the line of oil-fired fur- 
naces. Six of the nine models are heating-cooling 
units. Special features include a ceramic fiber com- 
bustion chamber, total-combustion burner and a two- 
stage heat exchanger. All units have completely en- 
closed barometric draft control, factory wiring of 
burner and furnace controls and variable pitch belt 
drive. An automatic heating-cooling thermostat and 
a return air plenum are optional. 

Shown in the illustration are the oil-fired furnace 
at left and the gas-fired model on the right. 

Fedders Corporation, 58-01 Grand Ave., Maspeth 78, 
New York. 


REFRIGERATORS, REFRIGERATOR-FREEZERS 
Designated Compacts, these newly-introduced refrig- 
erators fit into but 28 in. of floor space. Featured are 
full-width, adjustable shelves and separate food 
crisper. Included in the line are 9.3 and 1l-cu ft 
models. 
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Heading the series is a two-door, combination 
refrigerator-freezer, Model CK55B. Automatic de- 
frosting, glide-out shelves, two compartment dairy 
storage and inner door shelf on freezer door are 
features cited. 

In the full-sized refrigerator-freezer line are 13- 
cu ft Models CW65B, CL65B and CK65B, the first 
two featuring automatic defrosting and rollers for 
easy cleaning. 

Hotpoint Div, General Electric Company, 5600 W. 
Taylor St., Chicago 44, Ill. 


HEAT EXCHANGER 


Rated at 12,000 Btu/hr in continuous use, with 
ambient air 100 F and inlet water temperature 180 F, 
this heat exchanger consists of a positive displacement 
gear type pump, reservoir, radiator coil unit for heat 
removal, fan, flow indicator and associated fluid fit- 
tings. There are provisions for a %-in. OD copper 
or aluminum tube to be run on the pressure side. 
Discharge pressure of the pump, which is capable 
of delivering 1.25 gpm, is adjustable to 100 psi. The 
reservoir, which contains a large permanent type 
screen in the suction line to protect the pump from 
foreign matter, has a capacity of approximately 1.5 
gal. Fan and pump are mounted on the motor shaft, 
eliminating drive belts. 
Strong Electric Corporation, 555 City Park Ave., 
Toledo 1, Ohio. 


SPRAY COOLERS 


Room cooling and blast freezing units, Series 3900 
spray coolers, specially designed for low tempera- 
tures, are now available. Air is chilled by being 
passed across sprayed coils in which a refrigerant is 
expanded. The sprays, either brine or No-Frost liquid, 
an organic, non-corrosive, non-freezing compound, 
prevent ice formation on the coils. 

In the No-Frost method, the spray solution is re- 


concentrated automatically, so that the system gives 
its total rated capacity continuously without shutting 
down for defrosting. Finned coils are used to increase 
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your #1 pipeline to EL/ABILITY youn 
get refrigeration tubing that’s made to work the 
way you want it to work for as long as you 
specify. That’s the very essence of Rochester 
Reliability ... and it means a lot to you. Quality 
Steel Tubing with mechanical strength far be- 
yond normal stresses. The cleanest tubing you 


can buy. Forming facilities that assure flat-as-a- 
pancake serpentines. Complete end processing 
facilities. Coiling, up to 2,000 feet, that readily 
adapts to modern production lines. And you 
get this with schedule-meeting delivery service. 
Just write or wire Steel Tubing Sales Manager, 
Rochester Products Division. 


Rochester Reflects Reliability 


GENERAL 
MOTORS 


BY ROCHESTER 


> ce 


rer i 
PRODUCIS 


STEEL TUBING 


ROCHESTER PRODUCTS DIVISION OF GENERAL MOTORS, ROCHESTER, NEW YORK 
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heat transfer and provide higher capacity in relation 
to the size of the unit. 

Air capacities range from 2100 to 24,000 cfm per 
unit. Range of cooling capacities is from 1660 to 
15,700 Btu/hr temperature difference between enter- 
ing air and refrigerant temperature. Shown is a floor- 


mounted model. Low head room units for deck' 


mounting or ceiling suspension are available also. 
Niagara Blower Company, 405 Lexington Ave., New 
York 17, N.Y. 


DYNAMOMETER 

Torque and power loading of electric motors may be 
measured accurately on the job, using a new pocket- 
size dynamometer. Installation is cited as being quite 


simple, with the instrument merely slipped onto a 
shaft and the collet tightened by hand. Interchange- 
able collets fit a wide range of shaft sizes. A self- 
contained V-belt pulley is adjustable from 2 to 3% 
in. diam and an adapter is provided for direct drive 
to hubs, spokes and gears. 

In operation, the dynamometer is viewed by a 
stroboscopic tachometer while rotating. Transmitted 
torque is read from the dynamometer dial and rpm 
from the stroboscope dial. Hp may be calculated or 
read from a chart. Torque is indicated up to 22 in.-lb 
in either direction. Accuracy is claimed within 12%. 
Micro Pump Corporation, Box 392, Danville, Calif. 


CHEMICAL TREATMENTS 

Two new dry-type chemical treatments for boiler and 
process systems — an alkalinity-pH depressant and an 
acid cleaner — have been introduced. Both are based 
on sulfamic acid and have a wide range of application 
in cleaning boilers, heat exchangers, condensers, 
evaporators, cooling jackets, process vessels and pip- 
ing. These chemicals are cited as containing more 
than 95% active acid. Reaction products are soluble 
in water. 

Ionac Chemical Company, Div of Pfaudler Permutit, 
Inc., Birmingham, N. J. 


1961 ROOM AIR CONDITIONERS 


Higher capacities, easier acting controls and quieter 
operation highlight this 1961 room air conditioner 
line. Product features include “Cool Coil” heat trans- 


12 


fer surfaces, which represent an advance in spine fin 
coil design and have contributed materially to in- 
creased capacities and lower noise levels. Control 
panels feature a combination of push-button and 
rotary controls. Permanent, reusable ScottFoam filters, 
treated to inhibit bacterial growth, are included in 
most models in the line. 

Five Thinline models are offered for operation 
on 115-volt circuits, with cooling capacities to 9500 
Btu/hr. One of these, Model R142, is a 74%2-amp 
plug-in unit with 7000 Btu/hr cooling capacity. In 
230-volt units, six different models with cooling ca- 
pacities ranging up to 18,000 Btu/hr are available. 
Three new heat pump models are included in the line. 
An 8600-Btu/hr model with full-time heat pump oper- 
ation is designed for 115-volt operation; two 230-volt 
models are rated at 11,000 and 13,000 Btu/hr. 

Completing the basic line are four Built-In 
models, available with either aluminum or steel cases. 
Two units feature a baffle front, a plain rectangular 
panel which can be painted, papered or panelled to 
harmonize with walls and furnishings. 
General Electric Company, Schenectady 5, N. Y. 


INSULATING MATERIAL 

Self-foaming, this polyurethane insulating material is 
cited as having a coefficient of thermal conductivity 
of 0.14 at 75 F and a moisture vapor transmission of 
but 0.92 perms. This is made possible by creation 
of an exothermic temperature of 175 F during the 
two-min expanding reaction time of the foam, causing 
a partial vacuum of halogenated hydrocarbon vapor 
in a 98% closed cell system. 

Applications of the standard or self-extinguishing 
foam include pipe and duct work where temperatures 
remain at less than 150 F, and domestic and com- 
mercial refrigeration. 

Foam Products Manufacturing, Ltd., 823 Gilman St., 
Berkeley, Calif. 


PACKAGED BOILERS 
Fully automatic, these three-pass units are offered 
with capacities from 30 to 300 hp and can fire gas, 


various grades of fuel oil or combination gas-oil. 
Viscomatic controlled air atomized firing, with the 
viscosity valve control system and dual pump and 
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for _Peak Performance 
ge A LL air conditioning 


and refrigeration 
applications! 


°SPORLAN 
Solenoid Valves 
the best service 


on your next 


refrigerant liquid, hot 
gas, or suction line 
applications. Also water, 
or steam installations. 


4 


SPORLAN Solenoid Valves 
are tight closing. The 

_ extensive use of synthetic 
seating material eliminates 
seat leakage. 


SPORLAN Solenoid Valves 
with their high MOPD 
ratings can be used for 
either Refrigerant 12 or 22. 


Buy an Products ht 
= THE NEW SPORLAN 180 


Solenoid Pilot Control 


used in place of large 


capacity solenoid valves 
much more economical 
one size only 


simultaneous control of one 
or more thermostatic 
expansion valves. 


Send for Bulletin 30-10 Today! 


SPORLAN VALVE COMPANY 


7525 SUSSEX AVENUE ST. LOUIS 17, MISSOURI 
EXPORT DEPT. 85 BROAD ST. NEW YORK 4, N. Y. 
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reservoir, is cited as assuring constant fuel delivery 
regardless of oil temperature or viscosity. Enclosed 
control cabinet contains pre-wired operating and 
programming type flame safeguard controls and cir- 
cuit breakers. 

Ray Oil Burner Company, 1301 San Jose Ave., San 
Francisco 12, Calif. 


BASKET STRAINERS 
Four basket strainers for protecting pumps, valves 
and regulators have been added to this company’s 
line of steam specialties. Widely used in steam, air, 
oil, gas and chemical lines for catching dirt, foreign 
matter and pipe cuttings, basket strainers are recom- 
mended for most suction and high or low pressure 
installations. 

This line of strainers, in semi-steel and cast steel, 
is available with clamped or bolted covers. Clamped 
covers are suitable for most applications and facilitate 
strainer cleaning. Bolted covers are supplied for 
applications subjected to pressures to 600 psi at 800 F. 
Sizes range from 2 to 16 in. with flanging from 125 
to 300 psi. Baskets are brass or stainless steel with 
3/32-in. perforations. 

Strong Div, White Sewing Machine Corporation, 509 
Sandusky St., Conneaut, Ohio. 


1961 AIR CONDITIONER LINES 

Six new five-hp models have been added to the 
Adaptomatic central air conditioner line, units of 
which may be used for whole house air conditioning, 
in small or large stores and offices and in commercial 
buildings. Responsible for this adaptability is split- 
chassis design; the blower system and hermetic re- 
frigeration system are contained in two separate cabi- 
nets. Capacity of the units is 60,000 Btu/hr. 

In addition to the split chassis, other Adaptomatic 
features are multiple-circuit cooling, pre-wired local- 
ized thermostat control, full-rated twin-cylinder com- 
pressors and a super-centrifugal blower. 

Available in three to five-hp models, with cooling 
capacity from 36,000 to 60,000 Btu/hr, the Golden 
Era remote series includes models with A and H 
coils and evaporator blower sections. All compressor 
sections are equipped with charge compensators, 
dryer-strainers, service valves, sight glasses and fac- 
tory wiring. Evaporator coils are supplied with a 
thermal expansion valve to regulate the flow of 
refrigerant in accordance with changing load condi- 
tions, insulated condensate trays and standard drain- 
pipe fittings. Insulated evaporator housings with duct 
flanges are supplied as standard equipment with H 
coils and as an accessory with A coils. 

Outdoor compressor sections provide a wide 
choice of installation location. Air circulation pattern 
on three, four and five-hp models is from side to top; 
on two-hp units, from front to rear. A two-cylinder 
compressor is used in two and three-hp models and 
a four-cylinder compressor in four and five-hp units. 
All conditioners in the series are equipped with an 
automatic reset low-pressure cut-out. High-pressure 
cut-out is reset by the room thermostat on three, four 
and five-hp compressor sections and manually on the 
two-hp model. In homes and buildings where forced 
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warm air heating is either inadequate or not available, 
evaporator blower sections may be installed in duct 
systems to cool and circulate indoor air throughout 


the entire structure. For air conditioning large open 
areas in commercial buildings, blower sections may 
be equipped with a multi-directional discharge 
plenum. 

New three-hp units, with either H or A coil 
evaporators, have been added to the Flex-Hermetic 
line of remote central air conditioners (one model of 
which is shown). Capacity of the units is 33,000 Btu/ 
hr. 

Suitable for both residential and commercial 
installations, either in a single duct or zoned system 
or paired in tandem in a furnace top plenum, the 
flat H coil evaporator is designed for installation in 
ducts and blower sections in areas where space is a 
problem. Another space-saving feature is the fact 
that the Flex-Hermetic may be installed through a 
wall rather than on a concrete platform. With a Flex- 
Fit mounting frame, the outdoor section can be 
installed above grade through the foundation to the 
basement furnace, under the eaves and through the 
studding to the furnace room in a slab home, or 
through a wall to a furnace located in an interior 
closet. 

Comprising the Fedair Type F series are free- 
standing and recessed floor models, overhead and 
recessed overhead units. Designed for year round 
use with chilled and hot water, the series consists of 
20 models, with cooling capacities from 6750 to 
23,500 Btu/hr and heating capacities from 16,600 to 
54,600 Btu/hr. Units are compact in size and equipped 
with snap-on front panel, insulated coil compartment, 
factory installed manual air vent, 1080-rpm fan motor 
with high capacity blowers and a fan motor disconnect 

lug. 
Fedders Corporation, 58-01 Grand Ave., Maspeth 78, 
New York. 


HEAT PUMP 

Versatility is the chief feature of these units, which 
can be installed either as a self-contained package or 
a remote system. Indoor air handling section, which 
is supplied with filter rack and filter, can discharge 
supply air either forward, to the right and left, or 
upward, achieved by interchanging the discharge 
collar with filter panels. By the addition of an adjust- 
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At Presque Isle, Maine... 
AND EVERY PART OF THE COUNTRY... 


THERMAL EQUIPMENT DELIVERS COMFORT 


HORIZONTAL CENTRAL PLANT 


Gould Memorial Hospital in Presque Isle, Maine, 
uses Thermal units for its dependable air conditioning 
and ventilating system. 


Used in a growing number of hospitals and all types 
of buildings, from air terminals to zoos, the quality 
and dependability of Thermal equipment brings com- 
fort to occupants, satisfaction to owners, and confi- 
dence to architects and engineers. 


The Thermal line of finer air conditioning and venti- 
lating equipment is one of the most comprehensive 
on the market. 


Complete details on Thermal equipment that you can 
specify with confidence are available. 


New! Condensed 6 
page, 2 color brochure 
briefly describes the 
Thermal line. Write for 
your copy. 
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A few of the other hospitals using Thermal equipment: 


NAME 


Henry County Hospital . 

Jackson Hospital 

Park View Memorial Hospital 
Jackson Memorial Hospital 
Mercy Hospital 

Cloverleaf Hospital 

Augustana Hospital 

Cushing Memorial Hospital 

Our Lady of the Lake Hospital . 
Southern Baptist Hospital 

Van Buren Hospital 

Medfield State Hospital 

Midway Hospital 

Mounds Park Hospital _. 
Jefferson Davis Memorial Hospital 


Cedar County Memorial Hospital. 


St. Elizabeth Hospital 
Charlotte Memorial Hospital 
Lea County Hospital 
Anadarko Hospital 
Haskell County Hospital 
Hillcrest Memorial Hospital 
Columbia Hospital 

Roper Hospital 

Spohn Hospital 
Cook Memorial Hospital. 
Hermann Hospital 

Memorial Hospital . 

Mercy Hospital. . 
Tuberculosis Hospital 


Quality Prod 


Institute for Rehabilitation & Research 
(Plus a number of government operated hospitals) 


ucts Since 1945 


LOCATION 


Abbeville, Ala. 
Montgomery, Ala. 
Ariington, Calif. 
Miami, Fla. 

Miami, Fla. 

Miami, Fla. 

Chicago, Ill. 
Leavenworth, Kan. 
Baton Rouge, La. 
New Orleans, La. 
Van Buren, Maine 

_. Medfield, Mass. 
St. Paul, Minn. 

Paul, Minn. 
_....Natchez, Miss. 
Eldorado Springs, Mo. 
_. Lincoln, Mebraska 
_.. Charlotte, N. C. 
_. Hobbs, New Mexico 
_. Anadarko, Okla. 
Stigler, Okla. 

Tulsa, Okla. 
Pittsburgh, Pa. 
Charleston, S. C. 
Corpus Christi, Texas 


_......Ft. Worth, Texas 


Houston, Texas 
_ Houston, Texas 
Houston, Texas 
Houston, Texas 
Houston, Texas 


THERMAL ENGINEERING 
CORPORATION 


2605 W. DALLAS 


HOUSTON 19, TEXAS ; 


AGENTS IN PRINCIPAL CITIES 


P. O. BOX 13254 


‘ 
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able discharge grille, the indoor section can be used 
as a freestanding air handler. For quiet operation, an 
insulated discharge plenum is part of the indoor unit. 
Air flow may be adjusted to meet the varying condi- 
tions found in different installations. 

For low ambient areas, supplementary electric 
duct heaters are available in various sizes. Completely 
self-contained, they have their own line and low volt- 
age supply. Once installed, the supplementary heater 
works automatically and will operate only when the 
heat pump is unable to satisfy the heating demand. 
Thermador Electrical Manufacturing Company, 5119 
District Blvd., Los Angeles 22, Calif. 


UNIT COOLER LINE 

Covering small units for back bars and reach-ins, as 
well as large sizes for walk-in coolers with capacities 
as high as 54,000 Btu/hr, a new line of aluminum 
encased MX unit coolers has been introduced. Re- 
silient motor mounts are used on the larger models. 
Motors and fans have been selected for low tip speeds 
and quiet operation. Shaded pole, permanently lubri- 
cated motors are used throughout the line. 

Tenney Engineering, Inc., 1090 Springfield Rd., Union, 
New Jersey. 


HEATING-VENTILATING UNITS 

Expansion of the Torrivent line of 17 basic sizes, with 
heating capacities from 20,000 to 3,800,000 Btu/hr and 
air capacities from 600 to 54,000 cfm, brings to 102 
the number of units in this line. Six models — hori- 
zontal ceiling, horizontal floor, vertical floor, vertical 
wall, inverted ceiling and inverted wall — allow the 
units to be adapted to a great number of installation 
sites. Sectional construction is cited as offering further 
flexibility. This construction makes possible a selec- 
tion procedure of first, casing and fan section; second, 


steam or hot water coils; and last, accessories, includ- 
ing filters, face and bypass dampers, mixing boxes, 
nozzles, discharge and return air plenums, wall intake 
boxes, humidifiers and vibration isolators. Applica- 
tions, in addition to heating and ventilating large 
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areas, include humidifying, exhausting contaminated 
air, fog removal, air make-up, dry curing and door 
blanketing. 

Shown are: (1) two-fan, wall-mounted model with 
swivel discharge nozzles; (2) vertical floor model with 
expanded metal intake and discharge grilles; and 
(3) two-fan vertical wall model for use in ducted 
systems. 

Trane Company, La Crosse, Wisc. 


AIR CONDITIONER-RADIATOR 

Both heating and cooling units of this combination 
convector radiator and through-the-wall air condi- 
tioner are incorporated in one compact cabinet that 
fits under standard windows and projects but eight 


in. into the room. Seventeen Wall-Fit chassis, with 
cooling capacities of from 6000 to 13,500 Btu/hr, are 
available for Vectormatic installation. 

Heating element of the unit has aluminum fins 
with die-formed collars bonded to internally expanded 
Y2-in. copper tubing. Elements are supported on 
welded brackets in the convector cabinets with proper 
pitch for good drainage. Although heating and cool- 
ing components fit into the same cabinet, both opera- 
tions are independent. Chassis and convector cabinet 
are connected by a flexible, adjustable, transition 
piece, so that the assembly will fit most wall thick- 
nesses. 

For protection against the weather, the wall 
sleeve is zinc-clad and weathertight and the unit 
features a triple draft barrier on top, sides and front. 
An outdoor metal protection plate and louvers are 
removable from indoors. Air conditioner controls are 
concealed, filter is permanent and removed easily for 
cleaning, and front panel slides in place. 

Fedders Corporation, 58-01 Grand Ave., Maspeth 78, 
New York. 


APPLIANCE HANDLE 

Measuring 14 in. overall, with 13-in. hole centers, this 
standard die cast handle, 59-1132, is applicable to 
major appliances. Its design, length and finger room 
also suit it for many other applications. Unit is avail- 
able in bright chrome alone, or a combination of 
chrome with a baked enamel color. 

National Lock Company, Rockford, Ill. 
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HINGED ACCESS 
DOOR TO 
CONTROL SWITCH 


CONTROL 
SWITCH 


with UNIT AIR CONDITIONING SYSTEM 
by DUNHAM-BUSH 


The Dunham-Bush unit system of air conditioning .. . 

with ‘CR’ room air conditioning units in all rooms and 

one central plant to handle the entire heating and cooling load... 
is ideal for any multi-room building. 


Individual room control permits each occupant to select the 
conditions he desires—without affecting other rooms or zones. 
One unit handles cooling, heating and circulation 

of fresh, filtered air... quietly! 


Perfectly suited for either new construction or 

existing buildings, the Dunham-Bush unit system requires 
no costly, difficult-to-install central duct system. 

A single piping system is utilized year ’round. 


Units are available in 4 sizes from 220 to 600 CFM... 

for heating and cooling by water, direct expansion or steam; 
for vertical floor mounting in exposed, semi-recessed 

or fully recessed installation; for ceiling suspended, 
exposed or fully recessed installations. 


Request Catalog #6014A containing complete specifications. 


WEST HARTFORD 10, CONNECTICUT, U.S.A. 
SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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Complex or simple—regardless of the shape—your tubing com- 
ponents need precision bending to fit fast and fit right on your 
production line. {{ Bundy turns out parts like these by the thou- 
sands or millions ...at a remarkable low unit cost. These tubing 
components are made from Bundywelde, the only tubing of its kind 
that’s backed by years of manufacturing experience and accepted 
as the safety standard of the refrigeration industry. Bundyweld 
steel tubing is covered by ASTM 254 and Government Specification 
MIL-T-3520, Type III. { Next time you need tubing, phone, 
write, or wire: Bundy Tubing Company, Detroit 14, Michigan. 


BUNDY TUBING COMPANY « DETROIT 14, MICH. « WINCHESTER, KY. » HOMETOWN, PA. 


World’s largest producer of refrigeration tubing. Affiliated plants 
in Australia, Brazil, England, France, Germany, Italy, Japan. 


Bundyweld, double-walled from a single 
copper-plated steel strip, is metallurgi- 
cally bonded through 360° of wall contact. 
It is lightweight and easily fabricated... 
has remarkably high bursting and fatigue 
strengths. Sizes available up to %” O.D. 


The Bundyweld expanded connection 
makes tight joints possible with only one 
on-the-job operation. Note that the mat- 
ing tube needs no reducing or sizing and 
that the flow through the finished joint 
will remain completely unrestricted. 


BUNDYWELD. 
TUBING 
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There are 20 different 
brands of in-line 
refrigeration driers on 
the market today. 
ANSUL is introducing 
No. 21. We're entering 
this crowded and 
highly competitive field 
for just one reason: 

the new ANSUL 
“System Boss” drier 
will do a better drying 
job at a lower cost than 
any of the others. 


The '’System Boss" makes it possible 
for you to use a smaller-sized—and 
consequently less expensive—drier 
than many of those you've used in 
the past. It’s possible because 
improved flow characteristics reduce 
pressure drop... because of a better 
filter arrangement... because of a 
superior desiccant. The ‘System 
Boss” is available in all popular sizes 
from better refrigeration wholesalers 
everywhere. 


ANSUL 


ANSUL CHEMICAL COMPANY 
MARINETTE, WISCONSIN 
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For four days of the week of January 23-27, the ASHRAE Headquarters Staff 
was ousted from its uptown New York office in sustained near-zero weather 
by the breakage of a water main at Fifth Avenue and 27th Street. There 
was no heat, no water, no gas, no elevator, but partial electric and telephone 
service. Downtown office had to take the overflow of personnel; and facilities 
there were already overcrowded. Quite an experience when closing the 
February issue poe preparing for the Chicago Meeting] 


Sale of cooling and heating through utility pipelines is about to be initiated 
in Hartford, Conn. The Hartford Gas Com is investing $3 million for a 
central plant and two miles of steam and chilled water pipelines for the down- 
town area. At the meeting where the project was announced, President Russell 
Gray of Carrier Air Conditioning Company cited 50 projects across the coun- 
which, similarly developed, might involve 2/3 to 4/5 million ton of cooling 
ects. 


Announcement has been made by Gardner Electronics of an electrical con- 
trol assembly which requires but a touch upon any part of a well-mounted 
tape to bring about on-off operation of lights or appliances. A control box is 
inserted with the wall outlet, the appliance is plugged into the box, and the 
tape run as desired. The tape may be spliced for multiple runs. Each 
assembly, $58. 


At the 17th Annual Technical Conference of the Society of Plastics Engineers, 
C. H. Vondracek of the Westinghouse Electric Corporation Materials Labora- 
tory reported upon glass-reinforced phenolics and polyesters so resistant to 
heat as to serve for housings of gas turbine compressors. 


As ted by the Carrier Corporation, Chicago's Merchandise Mart was 
long the largest air conditioning system in a single commercial building. Now, 
New York’s Chase Manhattan hee a 9,140-ton capacity of water cooling 
equipment; but Chicago has raised its facilities to 10,000 ton. New York's 
Pan-Am will have 10,000 ton. Record of the moment goes to New York’s 
Rockefeller Center with 18,177-ton capacity. 


As reported by the American Council of dent Laboratories, 4302 
East-West Highway, Washington, D. C., “Scientific research will be regarded 
as carried on in the public interest and be exempt from taxation if all a 
copyrights, processes, or formulae from such research are made available to 
the public on a nondiscriminatory basis.” This derives from a second hearing 
on a forthcoming Treasury Department Internal Revenue Service Regulation. 


BOOK REVIEWS 


Within “Das Mollier ix- Degen - author W. Haussler has provided (in 
German) 166 pages of related text and five large, folded charts pertinent to 
his subject. Theodor Steinkopff. Loschwitzer Strasse 32, Dresden A 53, Ger- 


many. 


As provided in 88-page Bulletin “Conference on Frozen Food Quality,” those 
13 papers presented at the Western Regional Research Laboratory, November 
4 and 5, 1960, report upon the results of research by staff members of the 
U.S. Department of Agriculture. The meeting was a cooperative venture 
with the Refrigeration Research Foundation. Western Regional Research 
Laboratory, Albany, Calif. 


Within the 488 pages of heuewpe. g Pumps: Selection, Operation and Main- 
tenance” authors I. J. Karassik and Roy Carter have provided an exhaustive 
approach to this class of equipment. F. W. Dodge Corporation, 119 West 
40th Street, New York 18, N. Y. $15.75. 

Intended to assist in the elimination of confusion from symbolization, defini- 


2! 


Merged 


Nema now sponsors 


Zinc research 


Basic engineering 


Cryogenics 


London Conference 


Power Conference 


tion, standardization and semantics generally, in the engineering of aircraft 
air conditioning equipment, “Aero-Space Environmental Control Systems” 
is a manual of SAE Committee A-9. 1000 pages. Society of Automotive Engi- 
neers, Inc., 485 Lexington Avenue, New York 17, N. Y. $25. 


Re-emphasizing the ECPD pro: for the self-development of the youn 
graduate and methods of icizing the movement, as well as 
participation by engineer groups, colleges and individuals, the 28th Ann 
Report of the Engineer’s Council for Professional Development (29 West 39th 
Street, New York 18, N. Y.) is a 76-page publication, covering the interval 
to September 30, 1960. 


INDUSTRY CHANGES 


National Fueloil Council and Oil Heat Institute of America, by actions of 
both Boards of Directors, have voted to merge these organizations into a 
new national association to promote fuel oil and equipment upon a greatly 
augmented scale. The Oil Heat Institute's 39th Annual Convention will be 
held in Washington April 23-26, as planned previously. 


Formation of a new Section to deal with the unconventional generation of 
electric power is announced by the National Electrical Manufacturers Asso- 
ciation, 155 East 44th Street, New York 17, N.Y. Scope is magnetohydro- 
d ics, fuel cells, thermoelectrics, thermionics, batteries, photovoltaics and 
photochemicals. 


Seeking to “stimulate research and experiment by architects, engineers and 
technical experts in many fields where hot dip galvanizing is not bein 

utilized to its fullest potential, as well as to encourage product improvements, 

the American Zinc Institute and American Hot Dip Galvanizers Association 
have voted to launch a joint program. 


There will be a new Division of Basic Studies at the Cornell University Col- 
lege of Engineering this fall to provide freshmen and sophomores with a 
program common to all engineering fields. Primary purpose, states Dean 
Corson, is “to provide maximum opportunity for the student to become familiar 
with the range of professional programs available to him in the last three 

ears of study in Cornell's five-year engineering 6 aml Students will not 
bs committed to a particular field at time of ission. 


SPECIAL MEETINGS 


Coincident with the Second Heating, Air Conditioning, Refrigeration and 
Hydrosanitary Exhibition in the SAEN Pavilion at the Milan Fair, March 1-7, 
there will be a Heating and Air Conditioning Conference. Organized b 
the ASHRAE Italy Branch, the Conference will emphasize factors allied wi 
air pollution. This follows a similar project of 1960 when, during three days, 
400 attendees heard and discussed a total of 45 papers. 


1961 Cryogenic on pepe Conference will be sponsored by the University 
of Michigan and held in Ann Arbor, August 15-17. This, like the preceding 
five similar conferences will have to do with technical aspects of processes, 
equipment, insulation and handling. 


To be held in London, September 27 to October 4, the International Con- 
ference on Heating, Ventilating and Air Conditioning has been projected 
initially toward administrative and technical advances likely in the next 10 
years, as well as to the integrated design of architectural and engineering 
services for economy of building construction. 


Among those addressing the 1961 American Power Conference, March 21-23, 
in Chicago will be ASHRAE Presidential Member Burgess H. Jennings, as a 
co-Chairman of the general opening session. At the Industrial Session on 


‘ Tuesday, ASHRAE Members to be active include Chairman G. F. Carlson 


and co-Chairman W. V. Richards. At the Industrial Session on Wednesday, 
Professor D. J. Renwick is co-Chairman. 
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. . . but we do know plenty about eliminating industrial noise. 
Koppers AIRCOUSTAT is the pioneer product for controlling duct- 
transmitted noise in air handling systems . .. and Koppers has the 
longest, broadest experience in the whole field of industrial sound 
control, from air conditioning to aircraft engines. 


AIRCOUSTAT® is the quality standard in its field. Its pioneer engineer- 
ing is matched by premium construction that features heavier gauge 
metal than competitive units. It is assembled with care to give the 
quality performance promised by its original design. And AIRCOUSTAT 
provides guaranteed attenuation certified in the laboratories of in- 
dependent research organizations. 


Write today for your copy of the Aircoustat Selection Manual, a quick 
guide to eliminating noise in all air-handling systems, to: KOPPERS 
ComPANY, INc., Sound Control Dept., 38503 Scott St., Baltimore 3, Md. 


SOUND CONTROL 


Engineered Products Sold with Service 


® 


Aircraft/Engine Test Enclosures Portable Jet Run-Up Silencers Audiometric Rooms Soundmetal Panels 
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Ready soon-see your 


for 
mildly contaminated 


Full information on these important new devel- | 
| opments—plus test kits and pressurized cylin- l 
| ders of “Genetron” 11—will be available from 
| your wholesaler about March 15. See him then! — | 
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Genetron 
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General Chemical takes the guesswork 
out of hermetic burnouts 


One of the oldest and toughest service problems in 
the refrigeration and air-conditioning industry has 
been licked! 

Until now, there was no quick, on-the-spot test 
to determine the degree of acidity in a system 
after hermetic burnout . .. and there was no easy 
way to tell when the acid in a system had been 
cleaned out. 

To solve this problem, General Chemical has de- 


veloped the first simple field test for checking 
degree of contamination in a burned-out system— 
before and after cleanout. Yes — we’ve taken the 
guesswork out of hermetic burnouts. 

In addition, General Chemical has developed an 
easy, short-cut procedure for cleaning out mildly 
contaminated systems by using pressurized cylin- 
ders of “Genetron” 11 to flush the unit — quickly 
and without pumping. 


See how these new developments can save you time, labor and material costs: 


First practical field test method! With this handy, portable kit devel- 
oped by General Chemical, you can now quickly and easily determine 
extent of contamination in a system after hermetic burnout. Simple 
tests show extent of burnout contamination and what clean-up proce- 


dure should be used. Also show when cleaning is complete. 


Here is still another contribution by General Chemical to the advancement 
of the air conditioning and refrigeration industry. These new procedures 
will be demonstrated at meetings conducted by “Genetron” wholesalers, 
RSES chapters and other organizations, in the months to come. 


genetron 


super-dry refrigerants 
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New quick, easy way to clean minor burnouts! 
Mildly contaminated systems can now be 
flushed and cleaned without pumping by 
using special new pressurized cylinders of 
“Genetron” 11 solvent. Prepared especially for 
flushing burnouts, these pressurized cylinders 
will soon be available from your wholesaler. 
An excellent solvent, “Genetron” 11 flushes 
acids and moisture, loosens and removes solids 
and is safe to handle. 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 
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PARTS AND 


PREFABRICATED DUCT 
Molded from fine glass fibers and 


encased with an air-tight vapor bar- 
rier, a prefabricated air duct has been 
added to this company’s line of in- 
sulations for air conditioning and 
heating systems. This new material, 
Armaglas Duct, is an air duct, thermal 
insulation and sound absorber in one. 
Manufactured to the same inside diam 
as standard galvanized sheet metal 
furnace pipe, it is furnished in six-ft 
sections, ready for installation with 
galvanized sheet metal fittings, air 
boots, register boxes and other fittings 
used with round sheet metal ducts. 
Used throughout residential duct 
systems for heating, cooling or dual- 
temperature service, the new duct is 
suited for attic installation of self- 
contained central air conditioning 
units. K factor is 0.22 at 75 F mean 


temperature. In place, the material 
offers a noise level reduction of two 
to three db/ft. Air flow friction losses 
and air handling capacities are, for 
practical purposes, the same as used 
for round sheet metal ducts. 
Armstrong Cork Company, Lancaster, 
Penna. 


REFRIGERATORS 


Squared stvling and wider adaptation 
of the Air-Wrap principle are features 
of this 1961 refrigerator line. Offered 
are four conventional models, four 
automatics, two no-frost units and one 
convertible (in which the top-door 
freezer converts to extra refrigerator 
space). Refrigerator sections range in 
size from 8.2 to 17.6 cu ft. All models 
are available with right or left-hand 
doors and side-hinged interior freezer 
compartment doors. 

Philco Corporation, Tioga & C Sts., 
Philadelphia 34, Pa. 


PARTICLE COUNTER 


Model PC200A is a self-contained 
instrument equally useful both for re- 
search work and for monitoring the 
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presence and distribution of particu- 
late matter in the atmosphere. Built 
in standard 19-in. modular panels 
integrated within a 31-in. high cabi- 
net, the particle counter presents im- 
mediate displays 
of the numbers of 
particles present 
in 15 sub-ranges 
of sizes from 0.32 
to 8.0 micron 
diam. Counts ap- 
pear visually on 
decade counters, 
but can be re- 
corded on digital 
tape or a strip-chart recorder. 

Automatic programming is included 
in the instrument to permit 0.3, one, 
three or ten min of monitoring on any 
selection or on all of the sub-ranges 
in sequence. 

Weighing 220 lb, the PC200A is 
24 in. wide, 30 in. deep and 31 in. 
high, and draws 515 watt at 115 volt, 
60 cps. 

Royco Instruments, Inc., 440 Olive 
St., Palo Alto, Calif. 


GAS FURNACES 


Adjusting automatically for heating or 
cooling, a three-speed, relay con- 
trolled blower motor is featured in 
the 1961 FlexAire gas furnace line. 
These furnaces, available in 75,000 
and 100,000 Btu/hr models, are de- 
signed to operate with either Flex- 
Hermetic or conventional remote air 
conditioners. With all controls fac- 
tory installed and wired, the units are 
compact enough for closet installa- 
tion. Heavy-gauge steel cabinet is 
finished with multiple coats of baked- 
on enamel, and is lined with foil- 
backed glass fiber insulation. 

Fedders Corporation, 58-01 Grand 
Ave., Maspeth 78, N. Y. 


GAS ANALYZER 


Suited for use as a continuous or in- 
termittent gas analyzer, this thermal 


conductivity gauge reads directly. 
Excellent stability and repeatability 
are featured, and the instrument is 


available also with contact meter rela 
control units which automatically 
alarm, protect or control a system 
should the gas or gas mixture change 
beyond pre-set levels. The control 
point is adjustable throughout the 
range. 

Extremely small, the thermal con- 
ductivity cell will withstand vibra- 
tion, shock and overpressure to 3000 
psig without damage. A complete 
change of gas occurs within ten see, 
giving rapid indications on the in- 
strument of any change in composi- 
tion. 

Dial face is calibrated in two 
ranges, 0.35 to 1 and 1 to 7, and 
several gases are marked directly on 
the scale, facilitating its use as a gas 
analyzer. Multi-position units can be 
supplied. 

Hastings-Raydist, Inc., Hampton, Va. 


DESICCANT 


Resistant to attrition, a new grade of 
Microtraps is now available to the 
refrigeration industry and others using 
synthetic zeolites for desiccant pur- 
poses. In shake tests, which show the 
amount of desiccant passing through 
100 mesh sieve after 30 min of agita- 
tion in 4-oz sample bombs containing 
desiccant beads and liquid sufficient 
to cover the beads, the new product 
passed less than 0.05%, as compared 
with 11.8% shown by the previous 
grade. 

W. R. Grace & Company, Davison 
Chemical Div, Baltimore 3, Md. 


PLEATING METHOD 


Cited as offering high uniformity and 
close tolerances, this method of manu- 


facturing pleated filter materials is 
based on use of a newly developed 
machine that folds metal and other 
materials into corrugated shapes. Key 
element in the process is a cam- 
controlled action which moves the 
forming dies in both horizontal and 
vertical planes. This technique has 
proved effective in pleating a wide 
variety of filter materials, including 
steel, copper, brass, aluminum, felt 
and paper. 

Different materials can be pleated 
and laminated simultaneously; for 
example, cloth has been pleated and 
laminated between steel metal mesh, 
providing additional stability. Showa 
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Meat stored in this chain store stays firm and fresh, re- © -_ * ; 

tains its bloom, with the least possible shrinkage. Five 
Larkin Baffle Cooler Coils keep temperature and humidity ~ i : 
properly balanced. 


Smart retailers look to the refrigeration contrac- 
tor-dealers for systems that keep meat in the best 
possible condition—firm with good bloom, mini- 
mum shrinkage. Such meat sells better without 
OUTSTANDING FEATURES wasteful trimming, hence yields more profit. 
Let us show you the astonishing graphic re- 
* Patented Larkin cross-fin coil with alumi- sults we have obtained under actual applications 


num fins and staggered, electro tin-plated, 
with Larkin Baffle Cooler Coils. 


* Baffles are constructed of heavy-gauge, 
polished aluminum. 


* Coil and baffle hangers are heavy-gauge 
die-stamped aluminum channel punched 
with keyslots for easy attachment. 


* Matched baffles for left and right sides 
furnished if specified. 


See your wholesaler 
or write for Bulletin 1057. 


| * Special-sized baffle cooler coils are also 
available. 


ATLANTA 1, GEORGIA 
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is felt material laminated with wire 
mesh. 


Twin Coach Company, Buffalo, N. Y. 


ZONE CONTROL VALVE 
For new construction and moderniza- 
tion, the Compact Zone-A-Matic valve 
enables provision of fully-zoned heat 
from a single cir- 
culator on the 
— heating unit. Fea- 
tured is a strong 
a electric motor 
with sealed, lu- 
bricated gear 
train (slow opera- 
tion of the gear 
train eliminates 
possibility of wa- 
ter hammer on closing), sealed mer- 
cury switches and dimensions per- 
mitting valve location within base- 
board radiation. Positive shut-off 
feature of the valve prevents leakage 


- of heat into rooms during periods 


when the zone is not in use. 

Valve is available in %4, 1 and 1%- 
in. female threaded pipe sizes, either 
angle or straight-through patterns; 
also available are % and %4-in. female 
sweat, straight-through patterns. 
Edwards Engineering Corporation, 
101-C Alexander Ave., Pompton 
Plains, N. J. 


ACOUSTICAL INSULATION 


Fibrous glass in specially designed 
shapes may be used to suppress high 
frequency noises 
generated by the 
compressors of 
unit air condi- 
tioners. Fabri- 
cated in two 
halves, designed 
for rapid and sim- 
ple assembly, the 
insulation is 
sprayed with a vinyl surface coating 
to aid handling. Insulation density is 
approximately six Ib/cu ft. 

Fibrous Glass Products, Inc., a sub- 
sidiary of Pall Corporation, Alpa 
Plaza, Hicksville, N. Y. 


ELECTRIC EQUIPMENT 
Introduced for 1961 in this line of 
electric heating and cooling equip- 
ment are a Comfortmaker electric fur- 
nace, air-to-air heat pump and APT 
model year-round air conditioner, all 
designed for residential and light 
commercial installations. 

Maximum heat output of the fur- 
nace is 68,000 Btu/hr. Featured is a 
four-stage element with each stage 
rated at five kw. Combination cool- 
ing is optional. 
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Engineered for use in conjunction 
with auxiliary strip heaters, the three- 
ton heat pump will provide individual 
summer-winter climate control in each 
of several rooms. 

For flexibility of installation in 
apartment buildings, the APT model 
has the complete centralized heating 
and cooling mechanism contained in 
space-saving cabinets. A separate 
unit can be installed in each dwell- 
ing, permitting individual control of 
temperature. Electronics air filtering 
is available on all three products. 
American Furnace Company, St. 
Louis, Mo. 


HERMETIC COMPRESSOR 

Model D, a short stroke, large bore 
machine, is offered in 5-hp, 3-cyl and 
7¥2-hp, 4-cyl units. All connecting 
rods and pistons are of aluminum to 
reduce unbalance. Among features 
cited are: crankshaft and rotor stati- 
cally and dynamically balanced as an 
assembly; crankshaft constructed of 
ductile iron; main and pin journals 


induction hardened and valves plated, 
to reduce wear; anti-slugging valve 
which releases pressure immediately 
when liquid gets into cylinders; in- 
ternal vibration isolators; built-in suc- 
tion and discharge line mufflers; oil 
pressure regulator; and motor wind- 
ing heat reduced by suction gas pass- 
ing directly through the rotor and 
stator windings. 

Trane Company, La Crosse, Wisc. 


MOISTURE COLLECTOR 
Essentially, this equipment is similar 
to a dehumidifier in that it collects 
moisture from air flowing over cool- 
ing coils. Accumulated liquids are 
collected and laboratory tested for 
radiation particles. 

Designated Atmospheric Radiation 
Collector, the unit consists of an in- 


ternal fin coil across which air js 
directed at a minimum of 400 efm, 
Air is passed over the coil four times 
before leaving the chamber through 
an exhaust duct. The apparatus had 
to be capable of removing a minimum 
of one qt of water every 24 hr. Be. 
cause of this, the evaporator was 
designed with two circuits, the up} 
circuit being connected to an individ. 
ual compressor and maintaining a 
temperature of —35 F in the coil, so 
that in winter temperatures as low as 
—10 F moisture still could be extracted 
from the air. 

Electric heaters defrost the coil at 
intervals during the winter, so that 
moisture is removed from the fins and 
tubes and taken from the unit at the 
bottom. 

Rempe Company, 362 N. Sacramento 
Blvd., Chicago 12, Ill. 


INSULATED PIPE 
Handled in the same way as ordinary 
copper pipe, this pre-insulated tube is 
made by extruding foamed plastics 
around copper pipe. All that is re- 
quired is that the insulation be cut 
and stripped when a joint is made. 
High insulation value enables use of 
insulated pipes of small cross section. 
Applications cited are in home 
heating systems, cold water systems 
to prevent condensate and pipe drip, 
refrigeration, air conditioning and in- 
stitutional heating and cooling. 
Copper Products Development Asso- 
ciation, Inc., 25 Broadway, New 
York 4, N.Y. 


TEMPERATURE CONTROLS 


One-fifth as large as former units, but 


cited as maintaining heat within +1. 


F, a new series of small automatic 
temperature controls, Model 450 
Temp-Tendor, are for panel mounting 
with visual signal indication. Meas- 
uring 4% in. wide, 4 in. high and 5% 
in. deep, the controls utilize a form 
of proportioning action that mini- 
mizes over-shoot 
of the set point 
and produces an 
almost flat tem- 
perature curve. 
Built around lock- 
ing contact meter- 
relays for simplic- 
ity and reliability, Temp-Tendor con- 
trols are available in eight standard 
temperature ranges, between 300 and 
2500 F. 

Like other automatic meter-relay 
controls, these units periodically sam- 
ple the signal from the heat source, 
usually at the rate of six times a min. 
Two standard safety features cause 
heat to be turned off if circuit com- 
ponents fail or if the thermocouple 
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the 

Dry Bulb 
goes 
down 


DIAL THE PRESSURE YOU WANT 
DriCooler Damper Control does the rest. 
A single setting of this simple control 
maintains correct pressure regardless 
of dry bulb fluctuation. 


AIR COOLED CONDENSERS 


SIMPLY SUCCESSFUL—SUCCESSFULLY SIMPLE: that is a 
factual description of DriCooler Damper Control System. Design 
simplicity that eliminates pressure valves, by-pass piping and over- 
sized receivers is basic in the Marley method that requires no coil 
flooding, no added refrigerant charge in low dry bulb periods. 


DriCooler Damper Control System is pressure actuated and 
ignores dry bulb drops. By governing intake air and air flow, it main- 
tains uniform condensing temperature during critical periods without 
adjustments. It is never necessary to out-guess the weather man. 


DriCooler Damper Controls are building outstanding records of 
successful service in cities with widely varying dry bulb conditions, 
like Douglas, Arizona and Montreal, Quebec. Ask the Marley Man 
to show you facsimiles of certified recordings that show how Dri- 
Cooler Damper Controls perform on single- or multi-circuit jobs. 


U. S$. and Foreign Patents Pending 


THE MARLEY COMPANY a KANSAS CITY 14, MISSOURI 
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breaks or burns out. An adjustable 
potentiometer and a bridge circuit are 
cited as facilitating compensation of 
the pyrometer for different lengths of 
thermocouples. 
Assembly Products, Inc., Chesterland, 
Ohio. 
WALL FURNACE * 120V. Non-Inductive A.C. heater loads 
Introduced recently is a 60,000 Btu/hr rT 
| recessed-type wall furnace, including ner 
_ such features as a Dualheet control 
system permitting low speed blower RY 
and burner operation for normal heat- 
ing requirements and high speed ad- 
” justment for full capacity. Twin REL AY y 
PRE-ENGINEERED 
ASSEMBLIES | As 
| 
| EDI 
| E. 
| Ass 
| 
| 
PR 
by 
Jt 
is blowers, mounted on a single motor, M E R C O ! D ad 
are operated automatically by switches 
We have built into our tooling to supply the heat variations. A die- If you need reliability and dur- 
flexibility which enables us to turn formed burner, combined with cast ability, this quality built relay 0% 
out any quantity of housings— iron port sections, offers utilization of Mercoid is your answer. S 
; single burner for all gases. For heavy duty loads, such as 
large or small—in a broad range a sing gases : : : 
‘ ' Payne Company, 855 Anaheim-Puente resistance heating, (domestic, 
of size and styles . . . Available for Calf commercial, 
wheels to 11” diameter in any ‘ treating furnaces, drying equip- 
width—and we assure you prompt ment, welding, lighting, illumi- . 
delivery! For your ee CONTACTORS, STARTERS nated signs, score boards. 
housings our engineers will te Newly designed 30 and 40-amp con- Hermetically sealed merce a - 
you how readily adaptations can tactors (CR153) and starters (CR154) mercury contact provides visible eA 
be made to save you tooling cost. have been added to this line of com- on-off operation. Silent and a 
Our method of manufacture pact air conditioning and refrigeration mised. 
assures low unit cost — inform controls. Smaller than former models ’ . 
yourself of the same ratings, the new units will tions per minute. 
tae handle up to 600 volt for compressor Available normally open; 
R motor and special panel mounting 
FOR MORE FACTS applications. Construction features in- 
: REQUEST clude dust-resistant vertical contacts, ‘ 
; optional push-on coil terminals and *NON INDUCTIVE He 
DETAILS AND BROCHURE three-point keyhole-mounted base- HEATER LOADS: 
YOu F AN plate. Starters can be furnished with ac | pc| AC ONLY J 
either quick-trip or standard overload 120V. | 30A. | 18a 735A. 
relays. 240V. | 200A. | 10AJ240v. 25A. 
30-amp contactors and starters are 440V. | 8A. | — /440V. 10A. 
is rated 30 amp at 220 volt or 15 amp 
ft at 440/550 volt and the 40-amp WRITE FOR BULLETIN 0-20 J 
He forms are rated 40 amp at 220 volt T 
: .... or 20 amp at 440/550 volt. THE MERCOID CORPORATION 
Hee 3 |OLAND AVENUE ner, ectric Company, One River 1 
u DETROIT 3, MICHIGAN Rd., Schenectady 5, N. Y. 4211 Belmont Ave., Chicago 41, Ill. E 
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. - . AND WHAT IS TRUTH? 


Seldom do we observe such an occasion as the recent Semiannual 
Meeting of this Society without being reimpressed by the selfless- 
ness of those who participate, those who direct and those who 
attend, True, behind it all lie a commercial impulse and legitimate 
business objectives, but the spirit of the occasion is that of search 
for and dissemination of knowledge important to the enlightened 
activities of many members. 


Without the dignity, even aloofness, of the professional 
engineering attitude, we doubt that American industry could, para- 
doxically, ever have progressed so far in so short a time. This 
sharing of knowledge is a bewildering thing to those who think 
narrowly of closely held and treasured trade secrets but it has 
been the initiating growth factor in much of the story of Today. 


Are all our National Meeting’s papers completely worth- 
while, dispassionate expositions of scientific truth? Of course not. 
In spite of the best efforts of the Program Committee or the most 
idealistic intentions of authors, there are occasions when discernible 
bias is inevitable. It is simply impossible for anyone to be wholly 
objective about anything. Thus, from time to time, viewpoints 
once expressed must find new renderings and yesterday’s facts must 
be adjusted to the realities of a later day. But we do think that 
the national meetings of most professional engineering societies 
offer examples of profound searching for essential truths. 


WHENCE COME THE WORDS? 


Now and then, apparently well-intended friends will ask, “Where 
do Editors get the ideas upon which they base their editorial com- 
ments?” Well, we cannot speak for anyone else, but ours almost 
inevitably ally with some element of recent personal experience 
tied-in with a more or less classic observation drawn from the past. 


We think of the evening when the late Bishop Darlington 
addressed the Pennsylvania Society in some embarrassment. It 
seems that, the night previous, he had sat in his study endeavoring 
to prepare a speech for this moment, As a man of the cloth, he 
drew counsel from the higher order of things and, by his own 
words, prayed for Divine Guidance. However, on the way to the 
meeting he left his prepared speech in the taxi and stood before 
his audience with this opening remark: “Last night, God and I 
knew what message I would bring to you gentlemen this evening. 
Tonight, God only knows what I am going to say.” 
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RANCO CONTROLS 


Ranco Type A40 Thin Model Refriger- 
ation Cycling Control with extra wide 
differentials and side access terminals. 


Varying temperatures on the power element capillary 
or buib changes the internal pressure and height of 
the bellows which activates the control mechanism. 
The SPST, snap-action switch opens on a decrease in 
temperature. Operating limits from — 24°F to 71°F can 
be provided, but not within one control. A40-2000 series 
features 8°F to 32°F temperature differentials. A40-4000 
series features 32°F to 66°F temperature differentials. 


Write for further information and 


Technical Bulletins 1812 (A40) and 1827 (A42). 


Ranco Type A42 Thin Model Constant 
Cut-in Control with extra wide dif- 
ferentials and side access terminals. 


When evaporator temperature reaches the control warm 
constant cut-in temperature, this cycles the compressor 
each time to provide frost-free operation. The SPST, snap- 
action switch contacts are toggled open on decrease in 
temperature. Operating limits from — 24°F to 71°F can be 
provided, but not within the same control. A42-1000 series 
features 12°F to 40°F temperature differentials. The A42- 
4000 series features 40°F to 66°F temperature differentials, 


aXe 


INCORPORATED 
COLUMBUS 1, OHIO 


IN CANADA: RANCO CONTROLS, CANADA, LTD., TORONTO 18, ONTARIO 


ASHRAE JOURNAL 


= 
| 
® 
| 
38 


Control Odor and Irritation 


due to cigarette smoking aboard aircraft 


Major air contaminant aboard 
aircraft is tobacco smoke. 


In this study the authors 
quantitatively predict the prob- 
able contamination rate and 
investigate subjective reac- 
tions to various contamination 
levels. 


Methods of odor and irri- 
tation control were investi- 
gated experimentally. 


Workable approaches to 
meeting the demanding re- 
quirements of tomorrow's air- 
craft are discussed. 


Contamination of breathing air in 
enclosed spaces is but a specific 
aspect of the general problem of 
air pollution. The challenge here 
is being faced continually by the 
air conditioning engineer, whether 
his concern is buildings, buses, 
trains, submarines, aircraft or space- 
craft. The requirements range from 
simply providing adequate venti- 
lating air to elaborate filtration 
systems. Each application imposes 
a set of performance, volume, 
weight, endurance, environmental 
and cost restrictions. 

Our concern in the present 
study was contamination of air 
aboard aircraft, especially aircraft 
of the future. Here the princi 
aspects of the problem are: (a) 
Fresh air supply is limited. With 
current aircraft the weight of pres- 
surization and refrigerating equip- 


:. F. Halfpenny is Senior Research Engineer, 


oe Starrett is Research Group Engineer, 


Aircraft Co. 
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ment is a predominant factor. Air- 
craft of the future with high ram 
air temperatures (600 F at Mach 3) 
will impose an even more severe 
penalty in weight and complexity 
on bringing fresh air aboard. 
Therefore, the system will tend to 
be highly recirculatory. (b) The 
major contaminants are body odors 
and tobacco smoke, the latter pre- 
dominating. (c) Any filtration sys- 
tem must be light weight, low 
volume and easy to maintain. (d) 
Typical flight durations range from 
1 to 12 hr. Flight durations for 
supersonic aircraft will probably 
be about 2 hr. 

A number of important con- 
tributions have been made to the 
study of odor and irritation in en- 
closed spaces. Yaglou' indicates 
the principal irritants in tobacco 
smoke are pyridine and ammonia, 
originating as combustion products 
of paper and tobacco at the burn- 
ing end of the cigarette. In the dis- 
cussion, Yaglou points out that 
these irritants cannot be removed 
with an absolute filter, but can be 
taken out with activated charcoal. 
In a series of tests with smokers, 
non-smokers and observers, sub- 
jective appraisals of various levels 
of tobacco smoke pollution were 
made on a 5 point sensory scale. 

Kerka and Humphreys? per- 
formed detailed tests delineating 
temperature and humidity effects 
on odor perception. They showed 
that, in general, increased humidity 
tended to decrease sensory response 
to odors and irritation. Increased 
temperature tended slightly to 
lessen the sensitivity to odors. Re- 
sponse or adaption to tobacco odors 
took place in a few minutes, be- 
ginning at a higher value and level- 
ing off. On the other hand, response 
to irritation built up progressively 
over a period of time. 


P. S. STARRETT 


A significant reduction in irri- 
tation caused by Los Angeles smog 
was achieved by Richardson and 
Middleton’ using activated carbon 
air filters. During the same tests, 
particulate filters capable of re- 
moving particles having a diameter 
as small as 0.05 micron produced 
no detectable decrease in sensory 
irritation. 

The nuclear submarine which 
can stay submerged for months re- 
quires a completely self contained 
breathing system with appropriate 
air filters and scrubbers.. The 
general performance requirements 
of the submarine system are simi- 
lar to those of advanced aircraft 
and spacecraft, but the weight re- 
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strictions are not so severe. Bialecki* 
has given quite a complete descrip- 
tion of the systems used in modern 
submarine air revitalization. 

There are a number of survey 
assessing the state-of- 
the-art in odor and irritation con- 
trol. 


Program intent— The purpose of 
the present study was to define the 
problem and suggest methods of 
control. More specifically, the re- 
search task encompassed three basic 
objectives: 


to determine a probable air con- 
tamination rate caused by ciga- 
rette smoking aboard aircraft; 

to establish a relation between 
the concentration of contami- 
nation and the resulting sub- 
jective irritation and odor lev- 
els; 

to study applicable methods of 


odor and irritation control. 


CONTAMINATION RATE 
FROM CIGARETTE SMOKING 


Initial objective of the investigation 
was to develop information that 
could be used to estimate the prob- 
able contamination rate in an air- 
craft. To do this it was first neces- 
sary to establish the rate at which 
cigarettes would be consumed 
aboard aircraft. It was not felt that 
ordinary smoking rate data could 
be extended to include that aboard 
airplanes. Flying is still an unusual 
experience to many people and 
may create a state of excitement 
that is conducive to nervous action 
such as chewing gum or smoking. 
Thus it was necessary to know 
just what the effects of an aircraft 
environment would be on the rate 
of cigarette smoking. 

To carry out the experimental 
program it was necessary to de- 
termine the smoker to non-smoker 
ratio, and to determine the weight 
of tobacco consumed by each 
smoker during the flight. The first 
factor, ratio of smokers to non- 
smokers, could be predicted from 
available data, since there is no 
reason to believe that the flying 
populace constitutes an unequalled 
statistical section of the smoking 
public. 

Data taken from the Statistical 
Abstract of the United States, 1958, 
were used to predict the percent- 
age of smokers. A smoking survey 
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SAMPLE SIZE 3 

PERCENTAGE OF SMOKERS 55 

“5 MEAN RATE 0.807 GM/SMOKER-HOUR 

STD, DEVIATION OF RATE 0.222 GM/SMOKER-HOUR 


FREQUENCY 


I [ ] 
0 2 4 6 8 10 1.2 14 6 18 20 
GRAMS OF TOBACCO SMOKED PER SMOKER - HOUR 


Fig. 1 Frequency distribu- 
tion of smoking rates 


that had been made in 1955 was 
extrapolated to 1958 on the basis 
of the reduction in per capita ciga- 
rette consumption for these years. 
No aircraft passenger age data 
could be found, so again an as- 
sumption was made that a repre- 
sentative passenger age would fall 
in the 35 to 44-year group. 

The percentage of smokers ex- 
pected on any flight was based on 
percentages of male and female 
passengers, which in turn was based 
on passenger manifest data and 
flight type.’ The net result of this 
was a prediction that 51% of the 
passengers would be cigarette 
smokers. Table I summarizes these 
data. 

To provide coverage for devia- 
tions from this number, the distri- 
bution of smokers in any sample 
was assumed normal, and a bino- 
mial approximation to the normal 
was used for a sample size of 100 
passengers. This yields a standard 
deviation of 5. The design con- 
tamination rate then was based on 
the mean number of smokers (51%) 
plus two standard deviations (10%). 
A design based on 61% smokers 
will cover 95.5% of all fully loaded 


Fig. 2 Survey card report 
of smoking rate (smokers 
only) 
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SURVEY CARDS 2 
CIGARETTE SMOKERS 120 


FREQUENCY 


CIGARETTES SMOKED PER FLIGHT 


flights, and of course an even 
higher percentage of the total 
flights. 


In-flight smoking — The actual rate 
of smoking aboard aircraft was de- 
termined by a smoking survey. In 
all, 66 flights of about 2 hr duration 
were analyzed. The 2-hr flight time 
was chosen because it represents 
the mode flight duration to be ex- 
pected in the supersonic transports. 

A shuttle flight making two 
round trips per day from Van Nuys, 
Calif., to San Jose, Calif., operated 
by Pacific Air Lines as a contract 
carrier for Lockheed Missiles and 
Space Div, was used for the survey. 

e passengers were 99% male 
engineers. Since they would not 
necessarily represent a true ratio 
of smokers to non-smokers, it was 
necessary to determine the actual 
percentage of smokers, so that the 
true smoking rate could be estab- 
lished. Simple card questionnaires 
were distributed for some of the 
flights, and subjects were asked if 
they normally smoked cigarettes 
and if so, how many did they 
smoke on this flight. The data 
from 219 cards, 9 flights, showed a 
remarkably constant percentage of 
smokers, 54.8%. 

Following each flight, the ciga- 
rette butts were collected from 
the aircraft, sorted, counted and 
weighed. From these data, given in 
Table II, and from the survey card 
data, the weight of tobacco smoked 
per smoker hour was calculated. 
The tobacco contamination rate for 
the flying population then was 
based on the smoking rate thus 
obtained and the percentage of 
smokers previously predicted. 

The mean smoking rate ex- 
perimentally determined was 0.807 
gm/smoker-hr. The standard de- 
viation of the smoking rate was 
0.222 gm/smoker-hr (Fig. 1). This 
number can be compared with the 
reported smoking rate obtained 
with the survey cards. The smokers 
reported a smoking rate of 1.055 
gm/smoker-hr as shown in Fig. 2. 
The differences between the re- 
ported number and the count prob- 
ably are due to errors in reporting 
the number of cigarettes smoked. 
In any event, it is felt that a smok- 
ing value equal to two standard 
deviations above the mean pro- 
vides a liberal safety factor. 

The values that were used as 
a design standard were 1.254 gm 
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Fig. 3 Odor control chamber 
showing recirculating system 


consumed/smoker-hr, representing 
the mean of 0.807 plus two stand- 
ard deviations; and 61% smokers, 
the calculated mean of 51% plus 
two standard deviations. This re- 
sults in a prediction that the con- 
tamination rate will be 0.765 gm/ 
passenger-hr. This value was used 
as a guide in all filter evaluations. 


Subjective reactions — To evaluate 
subjective reactions to various con- 
tamination levels, an odor chamber 
was constructed, 103 in. diam and 
7 ft long, to provide space for 8 
passengers (Fig. 3). Aluminum and 
wood were used, but all wood sur- 
faces were covered with 0.002-in. 
aluminum foil to prevent the ad- 
sorption and emission of odor. 
Sodium silicate was used to glue 
the foil to the wood surfaces.® Ven- 
tilating air was removed at floor 
level and passed through the filters 
or diluted with fresh air and re- 
turned to the cabin as required. An 
overhead supply duct was used and 
provided relatively draft free dis- 
tribution. Chilled water was circu- 
lated through a coil in the return 
duct to provide cooling. 

Later a direct expansion re- 
frigerant coil was used for this pur- 
pose. Fresh air was supplied either 
with a blower, using air from the 
laboratory air conditioning system, 
or, in the case of small quantities 
for oxygen makeup, from a com- 
pressed air line. The compressed 
air was filtered through a charcoal 
filter having a rating of 6 to 10 
times the actual flow. The mockup 
could be sealed, and was kept 
pressurized at 0.05 to 0.10 in. of 
water during the tests to prevent 
infiltration. A schematic of the 
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ODOR TEST CHAMBER 
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AIR DISTRIBUTION OUTLET 
UNDER HAT RACK 
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chamber and its air purification 
system is shown in Fig. 4. 


Test procedure — Tests normally 
lasted from 40 min to an hr and 
all evaluations of odor and irrita- 
tion were made with an olfactory 
panel. The panel reported adapted 
odor levels. No attempt was made 
to calibrate the panel, which con- 
sisted of male engineers and me- 
chanics. A total of 16 members 
regularly participated in the tests. 
The number participating in each 
test varied from 6 to 8, although 
most tests were made with 8 panel 
members. The time in the chamber 
was spent in general conversation 
or in reading. The members were 
instructed to report both odor and 
irritation using the 5 point scale 
of Reference 1. The scale values 
were: 


Threshold — Just perceptible. 

Moderate — Definite, identifiable 
but not objectionable. 

Objectionable — Strong odor or 


Table |: Aircraft Passenger Smoking 


Habits 
Cigarette Smokers; Percentage of Passengers 
Male, 35 to 44 yr ............... 55.1 
Female, 35 to 44 yr .............. 29.6 
Predicted; based on flight type, 


5.0 
Design value (95% confidence) .. 61.0 


Smoking Survey Results 
Mean Smoking Rate, 

gram/hr/smoker ............... 0.807 
Standard Deviation, gram/hr/smoker 0.222 
Design Smoking Rate gram/hr/ 


Contamination Rate 
gram/passenger/hr .......... .. 0.765 


Lia J CCAD JUSTABLE ORIFICE (TYPICAL) 


REFRIGERANT ABSOLUTE FILTER 


Fig. 4 Odor test chamber schematic 


irritation. Unpleasant sensa- 
tion, regarded with disfavor. 
Very Objectionable—Very strong, 
very disagreeable. 
Intolerable—Strongest reactions, 
significant physical discomfort. 


The initial test program was 
based on transient runs in which 
the irritation level was slowly 
raised to a maximum. The jury 
members were to report when each 
level of irritation was reached. The 
results of the first runs, however, 
showed that this was not a valid 
approach. The exposure required 
for a full response to moderate con- 
tamination was about 30 min; 
therefore, no accurate correlation 
could be made between concen- 
tration and irritation. This delay 
in response seemed to be relatively 
constant and was due to the slow 
buildup of irritants due both to 
plating out of the clothing, walls, 
ducts, etc., as well as to the time 
required for a physiological re- 
sponse to the irritant. 

The test procedure was 
changed so that a single concentra- 
tion was maintained for the full 
test period. The jury was asked to 
evaluate the condition according 
to the scale used every five min- 
utes. These data, Fig. 5, clearly 
show the variation in response with 
time and concentration. The mean 
irritation level of each test was 
based on the average of all re- 
sponses reported after the maxi- 
mum steady response was reached, 
usually 25 to 30 min after initial 
exposure. 

No attempt was made to‘con- 
trol humidity in the clamber; since 
it varied through a rather limited 
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Fig. 5 Irritation 
Ps response to con- 
z / stant levels of to- 
: bacco smoke con- 
= 
tamination 
3 
CONCENTRATION 
2.6 MG/FP OR MORE 
@ 0.6 TO 2.5 MG 
© 0100.5 


2 25 
TIME - MINUTES 


range. Eighty % of the tests were 
run with the relative humidity 
between 40 and 48%. The limits 
of the variation were 24 and 59% 
relative humidity. 

Contamination was introduced 
by free-burning cigarettes in the 
chamber. Cigarettes normally were 
burned at seated head level at both 
ends of the chamber, being held 
vertically in an aluminum rack and 
carefully shielded from any drafts. 
This technique was used so that 
constant irritation levels could be 
maintained. Comparative tests were 
made wherein the contaminant was 
introduced by having the subjects 
smoke the cigarettes in the cham- 
ber. The irritation resulting from 
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normal and free burning methods 
was the same; the measure of con- 
tamination being the grams of to- 
bacco burned. 

Burning rate data were taken 
using five popular brands of ciga- 
rettes. The free-burning rate was 
essentially the same for all of the 
brands and was 7.13 min per in. 
This can be compared with the 
smoking rate obtained in Reference 
1, in which cigarettes were smoked 
at a rate of 4.3 min/in., and with 
Reference 2, in which the free burn- 
ing rate was 7.8 min/in. The data 
shown in Table III summarize the 
average values used in all calcula- 
tions in these tests. 


Table Il: Summary of Data from In-Flight Smoking Survey 


Sample Cig. Smoked 


Wt of Original Cig. WtCig. Passenger Gm Smoked 


Number Filters Regular Butts-gm Wt.gm Smoked-gm hrFlown per Pass/hr 


I 57 16 36.1 79.1 43.6 87.1 0.501 
2 32 20 24.2 55.5 31.3 78.5 0.399 
3 67 20 41.3 94.8 53.5 96.4 0.556 
4 26 19 25.3 47.9 22.6 88.3 0.256 : 
5 32 34 29.3 68.3 39.0 107.5 0.363 
6 35 22 27.5 60.9 33.4 96.0 0.348 
7 25 Il 16.5 38.8 22.3 98.0 0.228 
8 60 8 32.1 75.1 43.0 95.7 0.449 
9 46 9 24.5 60.1 35.6 70.2 0.507 
10 63 13 39.0 83.4 44.4 119.0 0.373 
I 28 19 21.0 50.1 29.1 86.9 0.335 
12 53 12 30.5 71.2 40.7 81.7 0.498 
13 55 27 40.0 88.2 48.2 102.6 0.480 
14 42 29 34.1 75.7 41.6 81.0 0.514 
15 31 2 17.5 36.7 19.2 68.9 0.277 
16 68 i 36.0 87.0 51.0 104.7 0.487 
17 30 23 25.0 56.2 31.2 75.3 0.414 
18 35 21 25.0 59.9 34.9 68.8 0.508 
19 35 19 28.1 57.9 29.8 74.0 0.403 
20 18 27 20.3 46.8 26.5 65.3 0.406 
21 35 28 28.7 66.8 38.1 86.3 0.442 
22 29 17 23.5 49.2 25.7 80.6 0.319 
23 35 17 21.6 55.9 34.3 81.6 0.421 
24 74 34 54.0 116.4 62.4 111.4 0.560 
25 23 15 20.5 40.6 20.1 100.3 0.200 
26 29 26 24.8 58.1 33.3 82.8 0.404 
27 15 7 10.0 23.7 13.7 66.9 0.205 
28 19 24 21.6 44.9 23.3 77.1 0.302 
29 39 12 23.7 55.5 31.8 63.6 0.500 
30 83 63 71.5 155.0 83.5 85.1 0.981 
31 8I 26 48.8 116.3 67.5 85.1 0.793 
32 64 21 41.0 92.4 51.4 76.4 0.673 . 
33 38 29 31.6 71.1 39.5 86.8 0.455 
Sum 1402 681 994.6 2232 1237.4 2829.9 
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Fig.6 Odor lev- 
els due to tobac- 


} 

VERY @ VENTILATION WITH FRESH aR 

OBJECTIONABLE © VENTRATION WITH CHARCOAL 


FILTERED AIR 
SUBJECTS WERE FULLY ADAPTED 


THRESHOLD 


NONE 


By controlling the number of 
cigarettes being burned, as well as 
fresh and filtered air flow, any de- 
sired contaminant concentration 
could be obtained. Concentration 
was defined as the mg/min burned 
divided by the filtered and/or 
diluted airflow in cfm. Following 
each test, residual irritants and 
odors were removed effectively by 
washing all exposed surfaces with 
clear water. 

The first series of steady-state 
runs was made using fresh air for 
dilution and control. These runs 
were used to provide a basis for 
filter ratings. As was expected, the 
odor levels were generally not ob- 
jectionable to the jurors because of 
adaptation to the odors. In addi- 
tion to adaptation, the odor of 
burning cigarettes served to mask 
any objectionable body odors that 
may have existed. This was ob- 
served also by Yaglou and reported 
in Reference 1. The effects of con- 
centration are shown in Fig. 6, 
where the reported odor level de- 
creased with increasing concentra- 
tion. 

Irritation, however, followed 
the predicted paths? and showed 
marked increases as the concen- 
tration was built up. The data of 
Yaglou' shown in Fig. 7 have been 
put in a form which allows com- 
parison with the results of this 
series of tests. There were several 
differences in procedure, the most 
significant being the size of the 
room and method of burning. The 
data of Reference 1 were based on 
tests in a large room having 9-ft 
ceilings with the cigarettes being 
smoked normally. The major dif- 
ferences, however, probably result 
from a basic difference in interpre- 
tation of the irritation scale itself. 
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In sampling juror opinion, each 
juror was asked to vote every 5 
min. It was felt that responses 
beyond 25 to 30 min were essen- 
tially constant, and the results 
shown in Fig. 7 are based on ap- 
praisals given after that amount of 


exposure. 


Odor and irritation control—A sur- 
vey of odor and irritation control 
methods indicated that activated 
charcoal held the most promise for 
a successful system. Since this ma- 
terial is readily available, is low 
in cost, and its performance is sup- 
ported by considerable existing 
data, the control techniques were 
based almost exclusively on acti- 
vated charcoal adsorption of the 
contaminants. The same test pro- 
cedure was used in the charcoal 
filter tests, with a large portion of 
the fresh dilution air being re- 
placed by charcoal filtered air. 

An absolute filter made of glass 
fiber paper with 9 point kraft sepa- 
rators was used upstream of the 
charcoal. This type of filter was 
rated at an 0.5% max penetration 
of 0.3 micron size dioctyl phthalate 
smoke, and was used to protect the 
charcoal from particulate buildup 
and to reduce tobacco haze. Com- 
mercial charcoal filters were used 
for most of the tests. They. were 
either canister, accordion, or flat 
bed type. 

Several experimental filters 
were designed in which variable 
bed depths of charcoal were used. 
The tobacco concentration was 
varied through a wide range and 
charcoal filtering performance com- 
pared with that of fresh air. As is 
shown in Fig. 8, the irritation 
began to reach objectionable levels 
at lower concentrations of tobacco 
smoke. It appears that charcoal 
will be as effective as fresh air as 
long as the system design precludes 
the concentration, burning rate/ 
filtering rate, reaching levels that 
would result in even moderate ob- 
jection if fresh air were being used 
for control. At the lower levels the 
charcoal filtered air may be used 
to replace fresh air with no loss of 
system performance. 

The results of all tests using 
both fresh air and charcoal filtered 
air are given in Table IV and Figs. 
7 and 8. As mentioned previously, 
the irritation level represents the 
mean value of all observers after 
Steady state response had been 
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Table Ill: Characteristics of Popular 
Cigarettes 
King Filter- 
Regular Size King Size 
Cigarette length, 


2.63 3.35 3.35 
Cigarette wt, 

0.98 1.3 1.15 
Filter wt, av, gm. —— — 0.2 
Free 


Burning rate 0.14 in./min (0.0533 gm/min) 
Normal 
Smoking rate 0.232 in./min (0.090 gm/min) 


reached. The odor level represents 
the mean of all adapted odor 
responses. The humidity aboard 
ordinary pressurized aircraft is nor- 
mally low, seldom exceeding 20%. 
The expected humidity range in 
the Mach 3 aircraft will be from 
30 to 40%. Therefore, since most 
of the data taken in this program 
was obtained at humidities near 
the expected range, no attempt was 
made to control ordinary relative 
humidity. 


Juror techniques — The juries used 
in these tests were made up of 16 
different members who had no pre- 
vious experience in odor and irrita- 
tion evaluation, and whose only 
instruction consisted of a descrip- 
tion of the rating levels used. To 
evaluate just how closely the panel 
agreed for any condition, a study 
was made of the range of response 
and consistency of observation. A 
summary of the deviations in ap- 
praisal from the mean was made. 
Since the irritation levels could be 


assigned numerical values, 0 to 5, 
the deviations also could be put 
into numerical form and were tabu- 
lated in units of 0.2 levels of irrita- 
tion. The mean, and the deviations, 
were based on appraisals after 25 
to 30 min of exposure. The devia- 
tions shown in F ig. 9 represent the 
sum of the variations in individual 
response for 5 to 6 readings as well 
as the differences from juror to 
juror. Contamination was held con- 
stant during the tests. 


Accumulative and residual odors— 
A portion of the test program was 
devoted to evaluation of accumu- 
lative and residual odor levels oc- 
curring in a typical aircraft interior. 
The chamber was completely 
trimmed, using standard aircraft 
materials and techniques. Wool 
carpeting and upholstery with vinyl 
panels, hat rack covering and ceil- 
ing were used. Filtered or fresh 
air was supplied through low veloc- 
ity outlets located below the hat- 
rack. Air was exhausted at the 
ceiling. Cigarettes were burned 
continuously, two at a time, for 8 
hr per day. The chamber was 
sealed each night. 

Prior to steady state juror eval- 
uations, the chamber was purged 
with fresh air for 30 to 45 min. 
Following this purge, which repre- 
sented the probable ground time 
available for purging, an odor panel 
evaluated the residual odor level, 
reporting their first, unadapted im- 


Table IV: Conditions and Results of All Tests 


2 
£ 
| None 0 26.8 50.4 
2 None 0 33.0 100 
3 None 0 33.0 200 
4 None 0 67 50.4 
5 None 0 34 50.4 
& None 0 204 187 
7 None 0 70 0 
8 5.2 137.2 9.8 50.4 
9 5.2 138.3 8.7 50.4 
10 310.4 7.4 272 
13.0% 312.6 6.4 360 
12 1048 150 0 525 
13 1046 19% 4.0 100 
14 10.45 235 6.0 251 
15 10.4%; 240 9.5 101 
16 10.4, 202 18.3 75 
17 272 199 171 
18 2.03 335 7 206 
20 2.0 239 0 124 
21 2.0 257 0 123 
22 2.0 156 0 100 


2 

3 

2 Mean Appraisal of No.of Temp 

1.95 247 123 74 
3.00 2.20 —_ 7 74 
6.00 4.09 — 7 74 
0.75 1.71 2.0 7 74 
1.45 2.54 72 
0.92 1.81 1.5 3 73 
0.0 0.242 0.252 7 73 
034 0823 8 74 
0.73 193, — 8 79 
0.86 263-5 25-2 8 16 
1.13 2090 8 80 
3.5 2.840 2.75" 4 80 
0.5 og — 2 6 78 
0A2 1542 184€ 8 
0.34 1285 1.255 7 
0.82 255° 1.41 + 78 
0.61 151 2.10 9 78 
0.63 1.69 (1.77 7 
0.52 2.17 2.48 8 
0.48 2.19 2,32 6 ~ 
0.64 1.38 77 
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Fig. 7 Irritation as a function of concentra- 
tion of tobacco smoke (fresh air ventilation) 


ressions. The contamination and 
filtering rates were constant and 
were the same as those determined 
in the smoking survey. 

As the total contaminations 
increased, the fresh air purge be- 
came less and less effective, until 
an 0.8-hr purge failed to bring the 
odor level below an objectionable 
value. By removing the charcoal 
filter and repurging with fresh air 
the odor level was reduced further, 
but residual odor on the absolute 
filter, as well as the trim material, 
remained above the threshold. Dur- 
ing these tests, 3 jury evaluations 
were made to determine the loss 
of effectiveness of the filtering sys- 
tem. The results of these three 
tests are shown in Table IV as runs 
19, 20 and 21. 


CONCLUSIONS 


The findings of the program may 
be summarized in the following 


points: 


1. The in-flight smoking sur- 
vey, in conjunction with statistical 
data on national smoking habits, 
resulted in the prediction that the 
most probable contamination rate 
aboard commercial aircraft is 0.412 
gm of tobacco consumed/passenger- 

. The design value, taken as the 
average plus two standard devia- 
tions, is 0.765 gram/passenger-hr, 
a maximum which is not likely to 
be exceeded on 95% of the fully 
loaded flights. 


2.5 


TOBACCO BURNED (MG MIN) 


FRESH AIR (CFM) 


2. Irritation of eyes, nose, and © 


throat was just perceptible at con- 
centrations of 0.6 mg/cu ft, became 
definite at 1.0 mg/cu ft, and was 
objectionable at 3.0 mg/cu ft. After 
a few minutes of adaption, observ- 
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3 3.5 ° 


Fig. 8 Irritation as a func- 
tion of concentration of to- 
bacco smoke (ventilation with 
charcoal filtered air) 
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ers were unable to detect tobacco 
odors even at higher concentra- 
tions. Nor were body odors de- 
tectable under any of the conditions 
studied. 


3. Control of irritation can be 
effected by dilution with fresh air 
or by filtration. Current aircraft 
practice is to supply approximately 
25 cfm of fresh air per person. 
Using this value with the data of 
points 1 and 2, above, shows that 
irritation levels below the threshold 
can be expected in a majority of 
flights with contemporary aircraft. 


4. Activated charcoal properly 
used will hold irritation levels to 
an acceptable value. Odors, nor- 
mally masked by tobacco smoke, 
reappeared when smoking ceased. 
An objectionable sweet smell was 
often reported as well as com- 
plaints of stuffiness and closeness 
during the recirculatory runs. Thus 
the objective of achieving a “fresh- 


LEVELS OF IRRITATION 
DEVIATION OF RESPONSES FROM MEAN 


Fig.9 Average distribution of juror responses 
to irritation 


ness” in the filtered air has not 
been met fully and research con- 
tinues in this area. No reduction 
in irritation was achieved using a 
particulate filter alone. However, 
in highly recirculatory systems 
such a filter will be necessary to 
reduce cabin haze. 
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Serve Technically 
And Professionally 


R. H. TULL 
President 
ASHRAE 


In the February issue of the JOURNAL, President 
Grant reviewed the progress we have made in solving 
some of the major problems that our Society has 
faced in the last two years. Real progress has been 
made, but more work still remains for your officers, 
the Board of Directors, the national committees, and 
the local Chapter officers. 

This continuing task will be carried on during 
my term of office by the same team that has been 
serving the Society for the last several months. At 
the beginning of this year, President Grant and I 
collaborated in all of the committee appointments 
so that they could carry through both our terms. 
Thus my term as President will be in effect an ex- 
tension of his, and we shall continue and hope to 
complete the program initiated last June. 

The period between now and June brings 
to close the interim, half-term, assignments of the 
officers who had been elected prior to the merger. 
This means that by June we should have all phases 
of the merger completed and be operating smoothly 
as one of the great American engineering societies, 
serving our sector of industry, our profession, and 
the general public. 

By June we may confidently expect a mem- 
bership of 18,500, which will make ASHRAE the 
sixth largest engineering society in point of mem- 
bership. But the size of its membership roll alone 
is not what makes a great or important engineering 
society. 

Perhaps a better gauge of a society’s impor- 
tance is the scope of its activities and the activities 
and interests of its members. The scope of the engi- 
heering activities covered by ASHRAE was indicated 
clearly by the displays and exhibits at the Heating 
and Air Conditioning Exposition held at Chicago at 
the time of the Semiannual Meeting. As I toured 
this outstanding Exposition, I was overwhelmed by 
the number and variety of businesses, large and small, 
which serve and are served by the engineers of this 
Society. 

We may take pride in the fact that through the 
heating, ventilating, and air conditioning activities 
of our members, ASHRAE brings within its scope 
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every domestic dwelling, every industrial activity, 
every type of institutional and commercial structure. 
No new housing project, no new school, hospital, 
church, hotel, auditorium, super market, or any com- 
mercial, industrial, or institutional building can be 
planned without the services of the engineers of this 
Society. 

Through the activities of the refrigerating 
engineers, the scope of ASHRAE extends to the fresh 
and processed food supplies of all the world, including 
the preparation, processing, wholesale and retail 
storage, distribution, and finally the domestic storage 
in the home refrigerator and freezer. The beverage 
industry, the hotel and restaurant business, the dairy 
industry, the meat packing industry — these great 
industrial activities and many, many more could not 
have developed to their present importance in our 
economy without the contribution of the engineers 
of our Society. The activities and interests of our 
members are woven into the very fabric of our econ- 
omy and way of life. This is a measure of the im- 
portance of our profession to the general welfare 
of all our people. 

This in and of itself does not make ours a 
great engineering society. The importance of our 
profession provides the opportunity and the challenge 
to build a great engineering society. But its greatness 
will be determined by how well it serves the interests 
of its members and the general public. To become 
great, it must stimulate and advance the growth of 
engineering knowledge. To become great, it must 
provide leadership in the publication of this knowl- 
edge. To become am it must encourage and inspire 
its members to seek out and develop new applications 
of this knowledge for the benefit of the public welfare. 
To become great, ASHRAE must encourage among 
its members a sense of professional pride, unity, and 
responsibility which measures up to the importance 
of their contribution to our economy and way of 
living. Whether or not ASHRAE becomes a great 
engineering society depends entirely on its members 
—on you — because you, collectively, are the Society. 

It is the function of ASHRAE to serve its 
members primarily in two ways. First, technically, 
by oe the arts and sciences of engineering. 
Second, professionally, by furthering those profes- 
sional attitudes of unity and responsibility which 
stimulate and encourage the salaikied develop- 
ment of each member. 

Our service in the technical area is through the 
media of technical programs and publications, re- 
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search activities, technical committees, and engineer- 
ing standards. These are our primary and obvious 
services. In the last two years we have properly 
spent much of our efforts in developing these activities 
to suit the new requirements of ASHRAE. How well 
this has proceeded is shown by the outstanding pro- 
gram of this Semiannual Meeting; by the improving 
quality and breadth of coverage of the JOURNAL; 
by the new ASHRAE GUIDE AND DATA BOOK, 
soon to be off the press; by the forthright approach to 
our research program; and by our outstanding and 
comprehensive standards activity. By careful planning 
and diligent, hard work on the part of those respon- 
sible for these activities, the technical activities of 
the Society will, I feel confident, be operating in 
good shape on an ASHRAE basis by June. 

Our service to the members in the professional 
area is less obvious to us as engineers, but it is also 
important. In this area we have need for considerable 
improvement before we measure up to our full capa- 
bility as a great engineering Society. There is a great 
need for us to develop a sense of professional unity 
within our membership. I am sure that many of our 
members think of themselves as salesmen, managers, 
or business executives rather than as engineers. Per- 
haps the fact that much of our day-to-day effort is 
more directly related to business activity than to 
engineering design or research causes many of our 
members to lose their sense of being a part of the 
engineering profession. The other day an executive 
of our company somewhat humorously remarked to 
me, “I was an engineer once.” And he was, too —a 
good engineer — he still is — I can vouch for that. But 
the point is, he doesn’t think of himself as an engineer 
any more. This attitude, in my opinion, is most un- 
fortunate since it deprives the profession and_ this 
Society of the active support of high caliber engineers 
who could contribute much to the advancement of 
the profession. 

This is an area where we need some real 
creative thinking. We need to develop programs to 
encourage these engineers to return to the fold and 
take an active part in the affairs of their profession 
and of this Society. This is a problem of professional 
development. 

The fact that many of our members do feel 
so little sense of unity with or responsibility to the 
engineering profession is indicated by the low level 
of participation of our members in the building fund 
campaign for the United Engineering Center Build- 
ing in New York. While the other major engineering 
societies have exceeded their quotas and are still 
receiving contributions, our members have very 
largely failed to accept a responsibility for ASHRAE’s 
share in this united engineering program. This project, 
incidentally, is one of the activities on which we 
must concentrate in the months ahead. 

Another non-technical, professional, area that 
gives me concern is the weakness that exists in the 
relationship between the national organization and 
the local chapters. It sometimes seems to me that 
these parts of our Society are two separate organiza- 
tions with little in common except the JOURNAL. 
Part of this problem is the result of poor internal 
communications; our failure to keep the local chap- 
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ters and the individual members vitally in touch 
with and concerned about the national activities of 
the Society. This problem has already been recog. 
nized by the Public Relations Committee. A start 
has been made to solve it by urging all committee 
chairmen to report on the significant goings-on jn 
their committee so the full membership can be kept 
informed. But this is not the whole answer. We need 
to convince every member that first and foremost he 
is a member of an important national engineering 
society, in an active and vital profession, and that 
the local activities of his section are a part and parcel 
of the total activities of the Society. This is a problem 
in membership development on which we must con- 
centrate. 

To help bridge the gap between the local 
member and the national activities of the Society, we 
need to actively encourage and promote the program 
of Regional Technical.Conferences. The Regional 
Technical Conference provides opportunities for the 
stimulation and recognition of worthwhile technical 
accomplishments in the presentation of technical 
papers and talks. The inclusion of technical papers 
on the Conference program increases the attendance 
at these Conferences and brings more of the local 
members into contact with the wider activities of 
the Society. Possibly most important of all, it permits 
younger engineers, who may not be able to attend 


the national meetings, to’ take an active part in a 


Society program of worthwhile dimensions, greatly 
stimulating his professional development and accom- 
plishment. 

Several times in the above I mentioned the 
idea of “stimulating and encouraging” as challenges 
and opportunities for a great engineering society. It 
seems to me this is the very essence of Society mem- 
bership. As members we can do things in the name 
of the Society which we cannot do separately, thus 
we can stimulate and encourage one another to higher 
levels of achievement. As a Society we can give 
recognition to outstanding engineering activities and 
accomplishments. As a Society we can undertake 
ambitious programs of research and study aimed at 
benefiting the public welfare or further advancing 
our engineering knowledge. As a Society we can 
carry on a public relations program aimed at gaining 
recognition for our field of activity and_ attracting 
capable young engineering students to it. 

These are some of the professional develop- 
ment activities to which we must begin to give our 
attention as we conclude the merger phase of ASH- 
RAE. During this phase we have faced and solved 
many of our major technical and operating problems. 
Some still remain to be solved in the months ahead. 
We have built an important Society serving an im- 
portant branch of the engineering profession. Let us 
now undertake the longer task of building a truly 
great and vital engineering society dedicated to the 
technical and professional service of all our members 
and the general public. 

As a part of this undertaking, I consider it a 
great honor and privilege to serve as your President. 
I shall do all in my power to further these aims and 
purposes of the American Society of Heating, Re- 
frigerating, and Air-Conditioning Engineers. 
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Heat ransfer 


through mineral wool insulation 


in combination with reflective surfaces 


Transfer of heat through air spaces 
used in building construction takes 
place by radiation, conduction and 
convection. Under certain condi- 
tions of temperature and direction 
of heat flow, resulting from the re- 
duction in convective heat, the 
transfer of heat by radiation may 
be a large part of the total. To in- 
crease the thermal resistance of in- 
sulated structures, there has been 
a trend. in recent years to combine 
the reflective surfaces with mineral 
wool insulation. This has intro- 
duced certain questions: 


1. How accurate are conven- 
tional calculations of heat gains 
and losses through insulated 
frame structures? 


2. How effective are reflective 
materials when used with min- 
eral wool insulation under dif- 
ferent conditions of heat trans- 
fer? 


Experimental studies con- 
ducted in the past have provided 
some information. Present methods 
of calculation assume that the tem- 
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Cc. E. LUND 
Member ASHRAE 


R. M. LANDER 


perature gradient through framing 
members is linear and independent 
of adjacent air spaces and insu- 
lating materials. These methods, 
disregarding heat transfer to joist 
interfaces, also assume that heat 
transferred within stud or joist 
spaces is between two infinite par- 
allel surfaces. Previously it has 
been assumed that temperature 
varied linearly along enclosed joist 


surfaces when the direction of heat 
transfer is downward through a 
joist space, and that there is neg- 
ligible natural convection of air. 
Heat transfer is then primarily by 
radiation and conduction. 

A theoretical study’ has been 
made of heat transfer downward 
through a typical joist space and 
compared with some experimental 
data. It was found that radiation 
between the surfaces surrounding 
air space creates convection cur- 
rents because of temperature varia- 
tion along the joist interface, which 
deviates from the linear variation. 
The modified calculated values 


" agree quite closely with experi- 


mental values as compared with 
present methods of calculation. 
However, to obtain the heat trans- 
fer by this new method involves a 
series of complicated and laborious 
calculations involving some intri- 
cate equations. 


Guarded Hot Box — Thermal con- 
ductances of built-up panels rep- 
resenting walls, ceilings, and floors 
of residential construction for both 
Saal Heat Transfer Through a Joist 


Space. Chung and Lund. (Heating, Piping and 
Air Conditioning, December 1958.) 
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Fig. 1 Tilting guarded hot box apparatus 5 
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summer and winter conditions were 
measured by a guarded hot box 
apparatus. It was used also on a 
pitched -roof-ceiling combination 
for winter test condition. Its de- 
sign complies in all essential details 
with ASTM Designation C236-54T: 
“Tentative Method of Test for 
Thermal Conductance and Trans- 
mittance of Built-Up Sections by 
Means of the Guarded Hot Box.” 
In Fig. 1, the guarded hot box is 
mounted on horizontal trunnions 
so the test panel can be rotated in 
any desired plane. The panel is 
placed within the outer or guard 
box and held rigidly against the 
heat metering box, using a rubber 
gasket as a periphery seal. The 
apparatus is located in a room 
which can be maintained at tem- 
peratures from 10 to 100F and 
controlled to within 0.1 F. 
Thermal conductances of test 
panels are determined for a spe- 
cific set of warm and cold side 
air temperatures by measuring the 
steady state heat flow rate through 
a panel. Twenty differential ther- 


mocouples, located in the center . 


of equal areas, are connected in 
series to form a thermopile which 
indicates the average temperature 
difference, and hence, the net heat 
flow between the metering and 
guard boxes. Temperature of air 
in the guard box is regulated, so 
that the thermopile reading does 
not exceed 0.05F, averaging less 
than 0.01 F. Thus, heat transferred 
through the walls of the metering 
box is negligible. 

The test section through which 
metered heat passes equals the 
area of the metering box, 32 in. 
wide and 60 in. long (13.33 sq ft). 
It includes two 16-in. framing sec- 
tions, 5 ft long. The remainder of 
the panel, designated guard sec- 
tion, has one framing space on 
each side of the test section and 
16 in. at the end of each of two 
center framing sections. Air is cir- 
culated past the test panel surface 
within the metering box at ap- 


TABLE | 

DESCRIPTION OF PANELS WITH TYPE L APPLICATION: 

Panel Thickness-In. Type Of Reference 

No. Insulation Air Space Membrane Figure No. 

Walls — 2 x 4-in. Studs — Heat Flow Horizontal 
30 None 3.625 Foil 7B 
a. 2 1.625 Kraft 7B 
32 3 0.625 Kraft ° 7B 
33 2 1.625 Foil 7B 
34 3 0.625 Foil 78 
Ceilings — With Flooring — 2 x 8-in, Joists — Heat Flow Up 
24 None 7.5 None TA 
25 None 75 Foil 7A 
26 i 5.5 Kraft TA 
27 4" 3.5 Kraft 7A 
28 td 55 Foil 7A 
29 4" 35 Foil 7A 
Ceilings — with Flooring — 2 x 8-in, Joists — Heat Flow Down 
! None 75 None 7A 
2 2 55 None 7A 
3 2 5.5 Foil 7A 
5 2 5.5 Kraft 7A 
8 4 3.5 Kraft 7A 
9 4 3.5 Foil 7A 
12 6 15 Kraft 7A 
13 ) 15 Foil 7A 
19 None 75 Foil 7A 
5) None 75 Special (3) 7A 
52 None 75 7A 
53 None 75 Ss 7A 
54 2 5.5 ‘3 7A 
55 2 5.5 « TA 
56 4 35 7A 
57 4 35 7A 
58 4 3.5 7A 
Attic Ceilings — No Flooring — 2 x 8-in. Joists — Heat Flow Down 
43 None See None 7C 
44 None Note’ Foil 
45 2 Kraft 7c 
46 4 bs Kraft 7c 
4% 6 Kraft 7¢ 
48 2 Foil 
Ag 4 Foil 7c 
50 6 " Foil 7c 
Attic Ceilings — No Flooring — Heat Flow Up 

37 2 See Kraft 7c 
38 4 Note’ Kraft 7c 
40 2 Foil 7c 
4h 4 Foil 7c 


1 Type L Application consists of insulation and 
membrane applied individually for uniformity. 


? Insulation exposed to attic air. ‘ 
3 Membranes with different emissivities. 


proximately 40 fpm in a direction 
that tends to aid natural convec- 
tion. Metering box air temperature 
can be regulated between 60 and 
160 F with a differential of 0.05 F. 
Heat input to the metering box is 
measured by a watthour meter 
readable to 0.1 watthour. It meas- 
ures total electrical energy con- 
sumed in the metering box, which 
includes energy dissipated by heat- 


Fig. 2 Emissivity 
apparatus 
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ing elements, auto transformers, 
fan motor and a small relay. 

Tests were conducted in a 24 
hr period, readings taken at half hr 
intervals. The final results are based 
upon uniform heat input and con- 
stant panel temperatures for a dura- 
tion of at least 8 hr. Thermocouple 
voltages were measured with a 
manually operated precision poten- 
tiometer. Tests on the same panel 
on succeeding days without shut 
down showed agreement to within 
0.5%, 


Guarded Hot Plates —'To measure 
thermal conductivities of the test 
panels’ principal components over 
a range of mean temperatures, 
guarded hot plates were used. The 
apparatus complies with ASTM 


ASHRAE JOURNAL 


J 
Vie 
| 
ky 
ust 


TABLE Il 


DESCRIPTION OF PANELS WITH FLOORING ON 2 «x 8-IN. 
JOISTS 


TYPE F APPLICATION: 


Panel Insulation and Type of Application Cold 


No. 


Warm Reference 
Side Side Figure No. 


Heat Flow Down 
101 2 in. Kraft enclosed, flanged on Joist edge No Yes 7A 


102 2 in. Foil i No Yes 7A 
103. in. Kraft No Yes TA 
104 3 in. Foil No Yes 7A 
105 Type X Reflective, center of joist space Yes Yes 7D, 8 
106 Type Z Yes Yes 7D, 8 
107 2 in. Kraft enclosed, flanged in joist space Yes Yes 7E 
108 2 in. Foil Yes Yes 7E 
109 3 in. Kraft =" Yes Yes 7E 
110 3 in. Foil Yes Yes 7E 
111 Type Z Reflective, flanged on joist edge No Yes 7A,8 
112 Type Y* Reflective, center of joist space Yes Yes 7D, 8 
113 Type Z Reflective, center of joist space Yes Yes 7D, 8 
Heat Flow Up 
114 Type Y* Reflective, center of joist space Yes Yes 7D, 8 
115 Type X Reflective, center of joist space Yes Yes 7D, 8 
116 Type Z Reflective, center of joist space Yes Yes 8D, 8 


1Type F application consists of insulation 


“as received 


* Special precautions taken to obtain a good 


installation in this panel. 


Designation C177-45: “Thermal 
Conductivity of Materials by Means 
of the Guarded Hot Plate.” These 
were two different hot plates: a 
12-in. apparatus for specimens less 
than 1.5 in. thick and a 24-in. ap- 
paratus for specimens up to 4 in. 
thick. Tests could be conducted at 
any mean temperature between 
zero and 200 F, with the tempera- 
ture difference across the test spec- 
imen being 50 F. 


Emissivity Determination Appara- 
tus — Emissivity determinations 
have been made on the different 
membranes used in the test pro- 
gram and on specimens from the 
Field Exposure Tests. The appa- 
ratus used in these studies was a 
radiometer (Fig. 2) developed by 
the Heat Transfer Div of the De- 
partment of Mechanical Engineer- 
ing, University of Minnesota. 


Attic Ceiling Test Apparatus — A 
pitched -roof-ceiling combination 
with a special heat meter was con- 
structed to simulate an attic ceiling 
with no flooring (Fig. 3). Tests 
were conducted for both summer 
and winter conditions. 

Summer tests (heat flow down) 
were made in the constant tem- 
perature room. The heat flow was 
induced by electrically heated alu- 
minum plates attached to the out- 
side surface of the roof. The con- 
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TABLE Ill 
AVERAGE THERMAL CONDUC- 
TIVITIES OF PANEL COMPON- 
ENTS AT DIFFERENT MEAN 


TEMPERATURES 
Mean Temperature, F 
Material 75 '00 25 150 
Plywood 0.746 0.761 0.776 0.791 
Gypsum Board 1.40 1.40 
Mineral Wool 


Insulation 0.2627 0.288 0.309 0.330 


stant temperature room was the 
heat sink or cold side environment 
of the test apparatus. Above the 
roof (not shown in Fig. 3), on the 
gable and periphery of the ceiling 
panel, 3-in. insulation was placed 
so the bulk of heat would pass 
down through the ceiling. Actual 
heat flow rate through the ceiling 


was measured by a heat meter in- 
corporated into the interior finish 
of the panel. 

For winter tests (heat flow 
up), aluminum heating plates and 
guard insulation were removed, 
and the apparatus was installed on 
the guarded hot box. The heat 


meter was omitted. 


Heat Meter— Fig. 4 shows the heat 
meter, which is a %-in. gypsum 
board containing nine uniformly 
spaced rows of ten 30-gauge cop- 
per-constantan differential thermo- 
couple junctions connected in 
series. The effective portion of the 
heat meter located concentrically 
with the test panel is 16 x 54 in. 
Thus, the heat meter is effective 
from the center of one joist space 
to the next, over a distance ap- 
proximately equal to that of the 
test section in the guarded hot box 
(Fig. 5). 

A special panel shown in Fig. 
5 was used for calibrating the heat 
meter in the guarded hot box. This 
consists of 2%-in. mineral wool, 
the heat meter adjacent to the hot 
box and %-in gypsum board on 
the cold side. The panel contains 
no joists or air spaces, so heat flux 
is essentially uniform. The heat 
meter was calibrated at 30, 40 and 
50 F on the cold side and at 80F 
on the warm side. Additional tests 
were made to evaluate the effect 
of mean temperature on heat meter 
calibration. These results showed 
that calibration is a linear function 
of temperature. Readings through- 
out the test program thus were cor- 
rected for the mean temperature of 
the meter. Interior finish in all of 
the tests was provided simultane- 
ously by the heat meter for heat 
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Fig. 4 Heat meter construction 


flow down and the majority of tests 
for heat flow horizontally and heat 
flow up. Heat flow rate, therefore, 
was obtained by both the hot box 
and heat meters. 


DESCRIPTION OF TEST PANELS 


The basic test frame (Fig. 6) con- 
sists of 2 x 8-in. joists, 16 in. on 
centers for the ceilings. Walls are 
2 x 4-in. studs, 16 in. on centers. 
Interior finish is %2-in. gypsum 
board, and the exterior %4-in. ply- 
wood, the latter representing floor- 
ing when used in ceiling panels or 
the exterior finish for wall panels. 
All frames have an outside dimen- 
sion of 5.5 x 8 ft with a special 
blocked-off test area 32 x 60 in. 
Joists or studs constitute the exte- 
rior of the test area in the 60-in. 
direction with %-in. soft pine 
headers between framing at each 
end. Isolation of the test area is 
necessary to prevent circulation of 
air between the test and outer 
guard areas. Periphery of the outer 
guard area (Fig. 7) further is insu- 
lated with 2-in. insulation, a pre- 
cautionary measure to reduce the 
effect of radiant heat transfer from 
the periphery of the test area. 
Two methods were used for 
applying insulation. “Laboratory 
Applied,” designated Type L, is 
used principally throughout these 
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MINERAL WOOL 


Fig. 5 Heat meter calibration panel 


studies to eliminate as many varia- 
bles which normally are found in 
“Field Applications.” Mineral wool 
without any attached membranes 
or envelopes was selected for uni- 
formity in density and thickness 
from a single source of supply. In- 
stallation was made carefully to in- 
sure that insulation was installed 
snugly between framing members. 
A series of thickness readings were 
taken of the installation before 
placing the panel in test. Surface 
membranes with either high or low 
emissivities were cut carefully to 
the exact width of joist space. Spe- 
cial precautions were taken that 
surface membranes lay flat and in 
contact with the exterior surface of 
the insulation and with edges taped 
in place. 

Panels designated “Field Ap- 
plied” or Type F are regular com- 
mercial types of insulation, envel- 
oped with reflective or non-reflec- 
tive types of membranes. Insula- 
tion was installed according to the 
manufacturer’s recommendations, 
except header ends of membranes 
were sealed to prevent air leakage 
around ends of insulation. Because 
similar sealing materials were used, 
sealing did not alter the emissivity 
of the enclosing membrane. 

Temperature measurements 
were taken with 30-gauge copper- 


constantan thermocouples. Surface 
temperatures, used to compute the 
conductance value, are an average 
obtained from readings at six dif- 
ferent points on warm and cold 
surfaces of the panel. Locations of 
these points are shown in Fig, 6. 
Additional temperature measure- 
ments were taken at each inter- 
face in the panel midway between 
framing members at the midsection 
of the panel. 

Five types of panels, combined 
with different thicknesses and types 
of insulation having reflective and 
non-reflective type membranes 
were used (see Fig. 7). 


A. 2 x 8-in. ceiling joists with flooring. 
B. 2 x 4-in. wall studs. 
C. 2 x 8-in. ceiling joists without floor- 


ing. 

D. 2x 8-in. ceiling joists with reflective 
insulation only within the center of the 
joist space. Three different types were 
included. 

E. 2x 8-in. ceiling joists with insulation 
enclosed in a membrane and flanged 
to the sides of joists. 


The program consisted of the 
following combination of tests: 


1. No insulation and 2, 4 and 6-in. 
thick mineral fiber insulation with re 
flective and non-reflective types 0 
membranes, applied independently to 
the exterior surface of insulation facing 
the air space. These tests are designated 
“Laboratory Applied” or Type L. 
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9, “Field Applied” tests, designated 
Type F, 2 and 3-in. thick batt insula- 
tion enclosed in reflective and non- 
reflective membranes. 


3. Three types of reflective insulation, 
x, Y, and Z, (Fig. 8) were installed in 
the center of the joist space. Type X 
consisted of two sheets of aluminum 
foil separated 11%2 in. by triangular 
kraft paper and Type Y of two sheets 
of aluminum foil having a backing of 
kraft paper as the outside membrane. 
A third sheet of aluminum foil was 
placed in the center of the air space 
and separated by an air space % in. 
from the two outside sheets. Two air 
spaces were each faced with one kraft 
surface and one aluminum surface. 
Type Z had two outside surfaces of 
aluminum foil with a sheet of kraft 
paper midway between an air space 
of approximately 11% in. separating the 
aluminum foil. 


Details of panels included in 
this program have been listed in 
Tables I and II. 


RESULTS OF THERMAL 
CONDUCTIVITY TESTS 
ON PANEL COMPONENTS 


Thermal conductivity tests were 
conducted upon each component 
used in the test panels, except the 
framing members. These were as- 
sumed to have conductivity K= 
0.89, as recommended by the ASH- 
RAE GUIDE. Thermal conduc- 
tivity coefficients of representative 
samples of the %-in. gypsum 
board, the %4-in. plywood, and 
mineral wool insulation were de- 
termined over a range of mean 
temperatures by the Guarded Hot 
Plate method. Results of these tests 
are shown in Table III. 

An additional series of thermal 
conductivity determinations was 
conducted upon the mineral wool 
insulation to establish the variation 
in the thermal conductivity coeffi- 
cients which may be anticipated 
between the different lots which 
were received. Three different 
mean temperatures were used. Be- 
fore tests on mineral wool enclosed 
batts, kraft paper or reflective cov- 
erings were removed. Results are 
in Table IV. Maximum variation 
in thermal conductivity coefficients 
of the mineral wool insulation is 
but 5.3% for mean temperatures 
of 75 and 100 F and 5.9% for 125 
M.T. Considering the insulation 
was received at intervals over a 
period of approximately two years, 
thermal conductivity variations are 
Well within the tolerances of com- 
mercial insulations. 
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RESULTS OF EMISSIVITY 
TESTS 


Emissivity tests of. kraft paper or 
aluminum foil membranes ‘used in 
the panels for the Guarded Hot 
Box Tests produced the following 
results: 


Type Membrane 
L Kraft 
L Perforated foil on kraft paper 
F Kraft 
F Perforated foil 


Perforated aluminum foil en- 
closing insulation for the Type F 
application has an average emis- 
sivity of 0.023. Precautions were 
exercised in handling reflective ma- 
terials to avoid changing surface 
emissivity. Further tests on mate- 
rials exposed to normal handling 
showed no significant change in 
emissivity of surfaces. 


RESULTS OF TESTS 


Results of thermal conductance 
tests on panels described in Tables 
I and II are summarized in Tables 
V through IX. Winter conditions 
were conducted with outside tem- 
perature 20F for “horizontal heat 
flow through walls,” “heat flow up 
through ceilings” and “attic com- 
binations with and without attic 
flooring.” For summer conditions 
the outside air temperature was 
maintained at 160 F for “horizontal 
heat flow through the walls.” “Heat 
flow down through floored ceilings” 
had air adjacent to the flooring 
maintained at 130 and 160F for 
each of the panels. A limited num- 
ber of tests were conducted at 
100 F. These were discontinued in 
order to reduce the number of 
tests, and since the results added 
no significant information not ob- 


air temperatures were maintained 
at 75 F in all tests. 

Six individual thermocouple 
readings were recorded for each 
of four temperature conditions: in- 
side air temperature, outside air 


Emissivity Avg. 

Temp. F Range Emissivity 
201 0.869—0.873 0.871 
204 0.029—0.033 0.032 
205 0.877 
210 0.023 


temperature, surface temperature 
of the 12-in. gypsum board, and 
surface temperature of the %-in. 
plywood. Averages of each group 
were used in the final results. Lo- 
cations of surface thermocouples 
are shown in Fig. 6. They are the 
surface temperature readings used 
in calculating conductances of pan- 
els determined by tests. 


The conductance designated 
“C” in the Tables is determined as 
follows: 


H 
c=— (3) 
Ats 
C= panel conductance by 
test, Btu/hr-ft’-F 
H = measured heat flow 
rate, Btu/hr-ft? 
Ats = surface temperature 
difference F 


where: 


Transmittance coefficient “U” 
is determined by adding respective 
surface coefficients, recommended 
for different conditions of heat flow 
by the ASHRAE GUIDE, to the 
test conductance “C.” 


1 
(4) 
1 1 1 
f; 


Following is a summary of the 
surface coefficients used: 


1. Heat flow horizontal through walls: 


Summer == 146, f. = 4.00 
Winter £; == 3G, f. = 6.00 
2. Heat flow through ceilings with flooring: 
Summer f; = 1.08, f.=1.08 
Winter = 1.63, f.= 1.63 
3. Heat flow through ceilings without flooring: 
Summer f; = 1.08, o 1.08 for kraft 
f; — 1.08, — 0.22 for reflective 
Winter = 1.63, 1.63 for kraft 
f, = 0.76 for reflective 


tained at the two higher tempera- 
tures, they are not included. For 
ceiling and attic combinations, out- 
side surfaces of the roof were 
maintained at 130 and 160F to 
simulate summer conditions with 
exposure to solar radiation. Inside 


Two outside surface tempera- 
tures of the panel, measured at the 
surfaces of the 12 -in. gypsum board 
and the %4-in. plywood, were used 
to determine the panel mean tem- 
peratures and temperature differ- 
ences. For “ceiling-attic combina- 
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tion without flooring,” the outside 


is a calculated coefficient using 


resistances of the ¥2-in. gypsum 


surface temperatures were taken procedures recommended in Cha board and %-in. plywood, based mi 
at the top surface of the insulation, _ ter 9 of the 1960 ASHRAE GUIDE. upon the GUIDE and actual tests en 
or the ¥%2-in. gypsum board, when Since most engineers and archi- on these two materials, is 1.388~ lo 


insulation was omitted. 

Air space mean temperatures 
and temperature differences are 
based upon temperature measure- 
ments at each interface in the panel 
midway between the framing mem- 
bers at the midsection of the me- 
tered area. 

Transmittance value identified 
by symbol U’ in the summary tables 


tects are primarily dependent upon 
the ASHRAE GUIDE for informa- 
tion relating to heat transfer 
through structures, selection of 
conductance and conductivity co- 
efficients for different panel com- 

onents are those recommended in 
GUIDE Table 4, for building and 
insulating materials. Except for 
the %2-in. gypsum board, GUIDE 
coefficients closely agree with val- 


1.339 or 0.049. Calculated U’ ep. 
efficients’ values would be increased 
only 0.25 to 0.5%, if actual test 
values were used in place of the 
GUIDE value for a range of trans- 
mittance coefficients 0.05 to 0.10, 
respectively. 

Based upon tests, average emis- 
sivity values of surface membranes 
facing air spaces are 0.87 for kraft 
and 0.032 for reflective materials, 


Cc - 8" JOIST NO FLOORING FOR CEILINGS 


WITH GABLED ROOF 


TYPE Y REFLECTIVE INSULATION IN CEILING SECTION 


ues obtained by tests: 
B80 
144-in. Gypsum boar ‘ é 
%-in. Plywood age 1.07 1.02 
Mineral Wool = 0.27 0.265 M.T.= 15 
0.27 0.286 M.T. = 100 
Framing members > 0.80 — 
x 
: © The ultimate effect of the gyp- 
> x sum board’s lower resistance and_ Effective emissivities given in the 
: a ° the slightly higher resistance of the GUIDE (0.82 for non-reflective sur- 
l % -in. plywood is negligible within faces and 0.05 for reflective sur- 
na Tt ey the range of this test transmittance faces) were used in determining 
x + values. The difference in combined _ the calculated U’ coefficients. 
aL PLYWOOD 
2 Fig. 6 Basic test frame 
- Fig. 7 Types of test panels rt GYPSUM BOARD 
{ 
a “+5 TYPE X REFLECTIVE INSULATION IN CEILING SECTION 
4 
A - 8" JOIST WITH FLOORING FOR CEILINGS fi PLYWOOD 
B - 4" STUDS FOR WALLS 
Z 
ALUMINUM 


3" 
PLYWOOD 
D - 8" JOIST INSULATION IN CENTER JOIST SPACE 
_ SKRAFT PAPER 
ys GYPSUM BOARD 
— 8" JOIST INSULATION FLANGE FLUSH JOIST C 
FOR CEILINGS TYPE Z REFLECTIVE INSULATION IN CEILING SECTION 
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To determine calculated trans- 
mittance coefficients for the differ- 
ent directions of heat flow, the fol- 
lowing procedures were used: 


1. Symbols: , 

U= Transmittance coefficient by 
test 

U’'= Transmittance coefficient by 
GUIDE calculations 

U,= Transmittance coefficient for 
area between framing mem- 
bers 

U,= Transmittance coefficient 
backed by framing members 

S= Percentage of area backed by 
framing members 

E= Effective emissivity of air 
spaces. 


2. Heat flow up and down: 
Transmittance coefficients of un- 
insulated panels between fram- 
ing members is determined from 
GUIDE Tables 3 and 4, and, as 
recommended by the GUIDE, no 
correction is made for changes in 
air space temperature differences 
for heat flow down. Where the 
mean temperatures of air spaces 
are substantially different, for 
those listed for heat flow down in 
the Tables resistance of the air 
space was extrapolated from re- 
sistance of air space versus mean 

temperatures, given in GUIDE 

Table 3-C. For heat flow up, re- 
sistances of the air space were 
extrapolated for the temperature 
differences. Mean temperatures 
in this specific case are similar 
to test conditions, so no correc- 
tion was considered. U: was de- 
termined from GUIDE Table 16, 
parts C and D. The U’ or aver- 
age U value is the corrected 
value for framing members using 
GUIDE Fig. 6. 

8. Horizontal Heat Flow: 
Essentially the same procedure 
is followed. Air space conduct- 
ance was corrected for tempera- 
ture differences whenever neces- 

extrapolating the values 

UIDE Table 3-C. No correc- 
tion is introduced for tempera- 
ture differences in test and 
GUIDE mean temperatures since 
this effect is minor. However, 50 
and 90 F mean temperatures 
were used for winter and sum- 
mer conditions, respectively. 
In some instances, the range of 
values in GUIDE Table 16 was 
inadequate to complete calcula- 
tions; for example, panels with 
special reflective types of insula- 
tion and mineral woo! insulated 
panels with extremely low trans- 
mittance values. U; in these 
cases was calculated from 
GUIDE Tables 3 and 4. 


COMPARISON OF TEST AND 
CALCULATED TRANSMITTANCE 
COEFFICIENTS 


Tables V through IX present a 
summary of test results, comparing 
test and calculated transmittance 
values for different directions of 
eat flow and air space mean tem- 
peratures. Tables V through IX 
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TABLE IV 


THERMAL CONDUCTIVITIES OF DIFFERENT MINERAL 
WOOL SPECIMENS AT VARIOUS MEAN TEMPERATURES 


Thermal conductivity Btu/hr-ft?-F/in. 
Material Type’ _ Density 75 100 125 
2 in. Mineral Wool a 3.06 0.266 0.287 0.309 
2 in. Mineral Wool b 2.98 0.263 0.284 0.305 
3 in. Mineral Wool a 3.17 0.262 0.282 0.302 
4 in. Mineral Wool b 2.96 0.266 0.289 0.311 
2 in. Kraft enclosed 
Mineral Wool b 2.97 0.266 0.287 0.308 
3 in. Kraft enclosed 
Mineral Wool b 3.35 0.264 0.285 0.306 
2 in. Foil enclosed 
Mineral Wool b 2.81 0.272 0.294 0.317 
3 in. Foil enclosed 
Mineral Wool b 3.54 0.258 0.279 0.299 
Average 3.11 0.265 0.286 0.307 
Max. Variation % +14 +26 42.8 +3.3 
Min. Variation % —96 —2.7 —25 —2.6 


1 a—Material received prior to July 1, 1957. 
b—Material received after July 1, 1957. 
2 Average of 11 tests. 


TABLE V 


THERMAL TRANSMITTANCE THROUGH WALLS FOR 


Panel 
No. 


Insula- 
tion 


SUMMER AND WINTER CONDITIONS: 


HEAT FLOW HORIZONTAL 


Panel Temp F Air Space Test 
Mean _ Diff. Mean Diff. Cc U* 
Reflective Membranes — Type L Application 
118.4 66,7 117.4 34.3 0.267 0.213 
49.4 41.3 49.6 21.3 0.230 0.193 
118.2 76.7 140.4 18.6 0.109 0.099 
48.6 48.5 33.9 11.6 0.093 0.086 


118.3 77.6 146.7 9.0 0.097 0.089 
48.6 49.6 29.5 43 0.081 0.076 


Kraft Membranes — Type L Application 


118.4 74.9 144.7 5.7 0.130 0.115 
48.9 37.6 31.6 4.4 0.104 0.095 
118.4 76.9 148.6 3.5 0.103 0.094 
48.6 48.9 0.084 0.078 


*U Values based upon fi = 1.46, fo = 4.00 
for summer; f:1 = 1.46, fo = 6.00 for winter. 
1 Summer conditions: ti = 75 F, to = 160 F. 
Winter conditions: ti = 75 F, to = 20 F. 


Panel 


No. 


116 


-no 


TABLE VI 


Panel Temp F Air Space” Test 

Mean Diff. Mean Diff. Cc U* 
Reflective Membranes — Type L Application 
49.2-- 40.9 49.4 22.6 0.269 0.203 
48.4 48.9 30.8 11.4 0.093 0.083 
48.2 50.9 28.8 7.2 0.058 0.054 

Kraft Membranes — Type L Application 

48.6 35.2 52.4 15.3 0.431 0.282 
48.4 48.4 31.4 53 0.103 0,090 
48.4 50.5 26.8 2.7 0.062 0.058 


Reflective Insulations — Type F Application 


48.3 47.6 65.3 10.3 0.092 
33.8 8.9 

47.8 45.8 63.9 11.8 0.136 0.108 
35.6 11.9 

48.1 47.5 63.9 11.2 0.116 0.095 
34.4 88 


* U values based upon f1;= fo = 1.63 for heat 


flow up. 


1 Winter conditions: ti.— 75 F, te = 20 F. 
2 Where two air space mean temperatures are 


shown, 
joists. 


the 


insulation was flanged between 


THERMAL TRANSMITTANCE THROUGH CEILINGS 
_ WITH FLOORING — HEAT FLOW UP: 


Insula- 
tion 


53 


osum 
tests 
88 
ased 
test 
the 
rans- 
0.10, : 
mis- 
anes 
craft 
ials, 
the 
sur- 
sur- 
In. 
30 0.212 1.00 
30 0.209 1.08 
33 0.088 0.89 
33 0.088 1.02 
34 0.072 0.95 
3! . 0.102 0.89 
31 0.102 1.07 
32 0.080 0.85 
32 0.080 1.03 
Guide 
in. 
25 0.201 0.99 
28 0.082 0.99 
29 0.055 1.02 
24 0.264 0.94 a 
26 0.091 1.0! 
27 0.058 1.00 
115 x 0.085 0.72 : 
| 0.085 0.89 
L 


show the ratios of U’/U as ap- 
proximately the same for outside 
air temperatures of 130 and 160 F, 
for the same type panel. In Table 
X, these two test conditions have 
been combined, and average mean 
temperatures as well as average 
U’/U for a specific panel are pre- 
sented. Discussion in this section 
applies only to comparison of “U” 
values by test and by calculation. 
It does not include evaluation of 
kraft or foil membranes as com- 
ponents of the over-all construc- 
tion. 


In the 1960 ASHRAE GUIDE: 


Chapter 9: A word of caution is 
given in the use of Tables. “In cal- 
culating U values, exemplary condi- 
tions of components and installations 
are assumed, i.e., that insulating ma- 
terials are uniformly of the nominal 
thickness and conductivity, that air 
spaces are of uniform thickness and 
surface temperatures, that effects due 
to moisture are not involved, and that 
installation details are in accordance 
with design. Some evidences of de- 
partures of measured values from cal- 
culated values for certain insulated 
constructions are given in ‘Building 
Materials and Structures Report BMS 
151’, National Bureau of Standards. 
In order to provide a reasonable fac- 
tor of safety to account for departures 
of constructions from exemplary con- 
ditions, in part due to field construc- 
tion requirements and practices, some 
may wish, before making corrections 
for framing (as indicated in Fig. 6), 
to increase moderately the calculated 
U values of the insulated walls, floors 
and ceiling sections obtained from 
Table 16. Where reflective air spaces 
are involved, increase of U values up 
to 10 percent for applications where 
heat flow is horizontal or upward, and 
up to 20 percent where heat flow is 
downward, appear reasonable on the 
basis of present information.” 


In this program, exemplary 
conditions of components and in- 
stallations were present and the 
variable usually found in construc- 
tion is not included. 

Considering the number . of 
factors which may cause differ- 
ences in test values and GUIDE 
calculations, there is good agree- 
ment between the two for the 
following conditions (Table num- 
bers refer to results): 


1. Horizontal heat flow through 
walls under winter conditions 
(Table V), the ratio of U’/U 
varies from 0.95 to 1.08 with no 
apparent differences between re- 
flective or non-reflective surfaces 
in combination with mineral 
wool insulation. For insulated 
wall panels shown in Fig. 7, 


TABLE Vil 


THERMAL TRANSMITTANCE 


THROUGH CEILINGS WITH 


FLOORING — HEAT FLOW DOWN’ 


Insula- 


Panel tion Panel Temp F Air Space’ Test Guide 
No. In. Mean Diff. Mean Diff. Cc U* 
Reflective Membranes — Type L Application 
19 0 103.8 45.1 102.1 36.1 0.138 0.110 0.086 0.77 
19 0 120.0 68.9 117.3 54.1 0.146 0.115 0.086 0.74 
3 2 103.2 49.1 112.7 22.6 0.081 0.071 0.050 0.75 
3 2 118.6 76.1 133.8 33.7 0.085 0.073 0.050 0.73 
? 4 103.5 50.0 119.2 13.8 0.055 0.050 0.043 0.86 
9 4 118.6 78.3 143.5 20.3 0.058 0.053 0.043 0.76 
13 6 103.0 51.6 122.0 95 0.045 0.042 0.038 0.90 
13 6 118.4 79.5 149.7 13.6 0.047 0.043 0.038 0.88 
Reflective Membranes — Type F Application 
102 2 103.4 48.5 114.7. 18.1 0.087 0.075 0.056 0.75 
102 2 119.0 74.9 136.9 26.3 0.091 0.078 0.056 0.72 
108 2%*- 103.0 50.3 118.0 14.2 0.071 0.063 0.046 0.73 
84.1 10.4 
104 3 103.4 49.1 117.4 14.3 0.075 0.066 0.048 0.73 
104 a 118.8 76.0 141.0 20.9 0.079 0.067 0.048 0.72 
110 3° 103.0 50.6 119.3 13.4 0.069 0.06! 0.041 0.67 
82.7 8.2 
105 X 103.6 48.6 116.5 16.0 0.082 0.071 0.046 0.65 
87.6 14.8 
105 X 119.0 75.0 139.7 23.0 0.088 0.076 0.046 0.61 
94.9 23.5 
106 Z 103.0 49.2 118.7 11.9 0.073 0.064 0.044 0.69 
88.7 17.4 
106 Zz 118.9 76.2 142.7. 17.3 0.073 0.068 0.044 0.65 
96.2 27.6 
il Zz 103.4 47.0 112.6 18.0 0.128 0.103 0.044 0.43 
II y** 103.2 50.1 117.7 15.2 0.072 0.064 0.046 0.72 
86.7 15.3 
113 y** 103.0 50.3 117.9 14.6 0.070 0.062 0.046 0.74 
87.1 16.7 
Kraft Membranes — Type L Application 
I 0 105.3 34.6 100.5 16.1 0.411 0.234 0.222 0.95 
| 0 122.4 53.2 115.8 23.2 0.428 0.239 0.222 0.93 
2,5 2 100.6 40.9 119.1 34.6 0.125 0.101 0.085 0.84 
2,5 2 119.3 72.8 143.3 65 0.126 0102 0.085 0.83 
8 4 103.3 49.6 i235. 2g 0.072 0.064 0.055 0.86 
8 oo 118.8 76.7 150.0 3.9 0.075 0.066 0.055 0.83 
12 6 103.1 51.0. 125.3 2.0 0.052 0.047 0.042 0.89 
12 6 118.6 78.8 152.8 2.8 0.054 0.049 0.042 0.86 
Kraft Membranes — Type F Application 
101 2 103.2 47.7 119.8 4.4 0.115 0.095 0.085 0.90 
101 2 119.4 72.5 144.8 6.2 0.117 0.096 0.085 0.89 
107 20% 103.3 48.2 121.0 3.9 0.099 0.084 0.080 0.95 
82.4 45 
103 3 103.4 48.4 i220 3.2 0.092 0.078 0.066 0.84 
103 3 118.2 74.5 147.9 4.6 0.094 0.080 0.066 0.83 
109 3%* 103.2 49.5 122.9 2.9 0.080 0.069 0.065 0.94 


* U Value based upon fi = fo = 1.08 U’ based 
upon ASHRAE GUIDE Calculations. 

1Summer conditions: ti = 75 F to = 130 
and 160 F, except those designated with ** 


insulation was adjacent to the 
interior surface finish with either 
kraft or perforated aluminum 
foil membrane adjacent to the 
exterior surface of insulation. 


2. Heat flow up through ceil- 
ings with flooring (Table VI), 
the ratio U’/U varies from 0.94 
to 1.02, or an average of 0.99 
for both reflective and non-re- 
flective surfaces with and with- 
out mineral wool insulation. 
However, for special types of 
multiple layers of foil (Fig. 8), 
ratio variation is from 0.72 to 
0.92. 


which were conducted at to = 130 F only. 

? Where two air space mean temperatures are 
shown, the insulation was flanged between 
joists. 


3. Ceiling and attic combina- 
tions without flooring with heat 
flow up (Table IX), the ratio of 
U’/U varies between 0.95 and 
0.98 for insulation enclosed in 
either a reflective or non-reflec- 
tive membrane. These results 
show good agreement between 
U and U’. 

In all of the cited conditions, 
air space mean temperatures are 
in the lower range of 26.8 to 52.4. 
This is significant in regard to heat 
flow through studs or joists which 
are exposed to the air spaces. As 


(Continued on page 98) 
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Chicago was host 


to a record attendance at the 


ASHRAE Semiannual Meeting 
February 13-16 


“Changing the Guard” at the ASHRAE Semi- 
annual Meeting in Chicago took place at the 
Banquet on Tuesday, February 14, instead of, 
as customary, at the Welcome Luncheon on 
the previous day. According to the Agreement 
for Consolidation, Robert H. Tull succeeded 
Walter A. Grant as President, John Everetts, 
Jr., stepped up to First Vice President and John 
Fox (newly elected to the post) became Second 
Vice President. John Dube succeeded himself 
as newly elected Treasurer. 

It was a close to record-breaking occa- 
sion as more than 3300 members and guests 
registered at Chicago's Conrad Hilton as at- 
tendees. Visitors at the 15th International Heat- 
ing and Air Conditioning were at a high level, 
too, as 21,627 entered. 

All in all, a memorable meeting where 
Technical Session, Symposium, Forums, the 
Show and special events were well-attended. 
Participation in all session discussions was 
energetic and to the point. 

Committee meetings were largely im- 
plementary sessions intended to bring to action 
previously recommended procedures. 

No honors or awards, other than those 
to the outgoing President, were made upon 
this occasion. 

There were 16 formally prepared papers 
presented at the four Technical Sessions. An 
aggregate of 27 speakers participated in various 
Symposiums. There were 6 Forums. 

At the first Technical Session, authors 
W. A. Keilbaugh and F. J. Pocock reported 
upon a research program, spanning five years 
and conducted under the direction of the 
Engineering Committee of the Steel Boiler 
Institute, to investigate the causes and preven- 
tion of tube corrosion in low-pressure steel 
boilers. 

A number of tests were made, as the result 


of which recommendations were formulated 


regarding the water side care of low-pressure 
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steel boilers. Stated the authors, “If the recom- 
mendations are carefully adhered to, there 
should be a general increase in operational 
reliability of these boilers.” 

Among the conclusions derived were: SBI 
buffered chromate inhibitor at a nominal con- 
centration of 2200 ppm is satisfactory in pre- 
venting dissolved oxygen corrosion of plain 
carbon steel tubing when hardness in the boiler 
water is present; both the proprietory borate- 
nitrate-nitrite inhibitor at a concentration of 
3000 ppm and the borate-nitrite mixture at 
2500 ppm are also satisfactory in preventing 
dissolved oxygen attack on plain carbon steel 
tubing; soluble oil inhibitors are not considered 
satisfactory under test conditions, being ac- 
companied by considerable pitting and corro- 
sion of the tubing as well as a serious foaming 
condition; and sodium nitrite, alone, was found 
to be an effective inhibitor in oxygenated- 
chloride containing boiler water. However, 
sodium nitrite should not be used without a 
chemical buffer to produce an alkaline pH. 


Specific recommendations for optimal oper- 
ating conditions include: water sides of all new 
boilers should be cleaned with an 0.5% solution 
of soda ash, then drained and rinsed with fresh 
water; boilers should be refilled and a proper 
chemical inhibitor added promptly; prior to 
summer or other wet-storage periods, the boil- 
ers should be drained and refilled in anticipa- 
tion of the possible concentration of undesirable 
anions; and, due to uncertainties as to what 
amounts and types of water side deposit ac- 
cumulations may be present in old units, clean- 
ing is suggested prior to the addition of the 
proper chemical inhibitor. 

Author Melvin W. First had as his topic 
The Design of Wet Cell Air Humidifiers, and 
his discussion consisted chiefly of a review of 
a report of the Air a Division of the 
Buffalo Forge Company. This latter had to 
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Some Highlights — 


ASHRAE President 


. . - 3319 members and guests registered for the 
Semiannual Meeting 


. . » More than 21,600 visitors were clocked in 
at the Exposition. About 300 from overseas 


. . . There were 16 Technical Papers presented 
at four related sessions 


. . » Speakers scheduled for various sessions ex- 
ceeded 64 


. . « Full news report appears on pages adjacent 
to this pictorial summary 


Before the registration desks closed at 11:30 
on the final day of the Semiannual Meeting, 
3319 members and guests signed in 


GRANT WARRICK CROSS 


... Bob Tull succeeded Walter Grant as 


President Walter A. Grant 
> opened the General Assem- 
bly on Monday; following 
which attendees were wel- 
comed by Director Lee K. 
‘i Warrick of Region VI. Exec- 
athe utive Secretary R. C. Cross 
advised the meeting of pro- 
posed By-laws amendments 
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do exclusively with the performance of wet 
cell washers as used for adiabatic cooling and 
humidification of outside air, but many of the 
data presented were cited as having a high 
degree of relevance to other heat and mass 
transfer processes. 

In the opinion of Consulting Engineer 
First, one of the most interesting factors to 
emerge from the related investigation was rec- 
ommendation of the neglible effect of air flow 
rate on humidification efficiency over the range 
of velocities investigated. Humidification effi- 
ciency was found to be related directly to the 
ratio of water to air and to the water surface 
area produced by the spray system. 

Based upon this observation, it was sug- 
gested that considered improvement in humidi- 
fication efficiency might be achieved by main- 
taining the same spray volume but changing 
from coarse spray nozzles to fine spray nozzles. 
The magnitude of the humidification increase 
thus achievable appears to be of far greater 
value than the modest increase of cost for the 
extra piping and nozzles. Further, the con- 
siderable increase in washer air flow capacity 
is practical, provided increased spray rates are 
utilized. 

Though the principal deterrent to sub- 
stantially greater air flow rates is the corre- 
sponding increase in air flow resistance, the 
greatly augmented interest in high pressure 
heating and ventilating systems for various 
structures would recommend consideration in 
large commercial buildings through the appli- 
cability of the principle might be less in smaller, 
conventional installations. 

Burgess H. Jennings, whose paper covered 
various aspects of the metastable state of water 
in relation to heat exchangers, referred to a 
series of investigations and allied, derived con- 
clusions. 


Studies were made to determine whether 
conditions associated with the metastable state 
might produce explosive actions of sufficient 
intensity to cause rupture of boiler walls or 
piping equipment. Evidence obtained rather 
strongly indicated that serious damage from 
this was highly improbable, but under con- 
ceivable circumstances, not impossible. 


This investigation was started at the re- 
quest of the Technical Advisory Committee on 
Hot Water and Steam Heating and took place at 
Northwestern University as a cooperative re- 
search investigation sponsored by ASHRAE. 

Professor Jennings concluded two things 
to be evident from the tests. First, in normal 
cooling, the metastable temperature was never 
Many degrees away from that corresponding 
to pressure equilibrium; second, the magnitude 
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of the shock is relatively small, probably m 
every case less than 5 psi. 

That metastability does net create a danger 
or hazard in the operation of equipment was 
cited for the following reasons: Most actual 
installations contain so much gas in solution in 
the water that the requirements for serious 
metastability are not present; with quite rough 
surfaces, there was no show of the presence 
of metastability; and, the magnitudes of the 
pressure changes experienced were in general 
below those that would be expected to lead 
to failure. 

However, conceded the author, pressure 
pulses can be caused by metastability; and it 
is possible to imagine a set of circumstances 
under which such pressure pulses could be 
severe enough to cause damage. No authenti- 
cated case of rupture of a steam (hot-water) 
boiler, produced by metastability, was found 
to have been recorded. This is also true for 
pressure vessels containing other fluids. How- 
ever, reports that certain systems do show 
strong symptoms of metastability do occur. 

In one instance, under certain conditions, 
during the start-up period an evaporator which 
presumably contained only liquid ammonia, oil 
and ammonia vapor frequently was subjected 
to what appeared to be a violent shudder. At 
this time the evaporator was vibrating, and the 
pipes connected to it were disturbed violently. 

Similar phenomena have been reported for 
some of the high-vacuum, water-salt refrigera- 
tion systems on start-up after a period of non- 
operation. In the systems described, long pe- 
riods of operation occurred during which any 
entrained gas would most likely have been 
vented or purged from the system, and tube 
surfaces had the opportunity of becoming rela- 
tively smooth or coated. 

Time was noted as a factor in the metasta- 
bility phenomena, especially when a liquid 
close to its saturated condition suddenly is 
allowed to expand and the consequent forma- 
tion of vapor is necessary. It can be deduced 
that a liquid core in the flow stream remains 
in metastable condition while the remainder of 
the stream undergoes the conventional partial 
vaporization we have come to expect. 


Flow and heat transfer characteristics of 
finned tube exchangers, as probed by Professor 
Benjamin Gebhart, were linked closely to the 
exact nature of the flow process over the sur- 
face. Recognition was given to the two basically 
different kinds of flow possible near the surface 
of a solid, separated and unseparated fléw. In 
unseparated flow, fluid moves parallel to the 
surface and high velocities are found quite close 
to the surface. In separated flow, the region of 
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Concurrent with other Monday morning sessions was the Frozen Food Handling Symposium, where E. J. Robert- 
son was Chairman and C, F. Evers, D. G. Guadagni, Lowell Oranger, Edward Sherby and Dolores Palmer spoke 
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POCOCK FIRST JENNINGS 


Chairman D. L. Lindsay presided at the First Technical Session, where speakers 
included F. J. Pocock, M. W. First, B. H. Jennings and Benjamin Gebhart 


TSON ORANGER EVERS GUADAGNI ROBERTSON PALMER SHERBY 


BIRD 
MILLER CARLSON HARMON BIRD 


The Medium Temperature Water Heating 
Symposium, another concurrent session, had 
Lincoln Bouillon to guide it as.Chairman and 
with speakers Homer Bird, S. W. Miller, G. F. 
Carlson and Raymond Harmon 


HARMON MILLER 
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well ordered flow is removed from the surface, 
and intervening space is filled with a fluid of 
varying velocity moving about in a complicated 
way. 
Unseparated flow occurs, for example, on 

a flat plate placed in a stream at zero angle of 
attack. Both separated and unseparated flow 
are found on blunt bodies, such as a cylinder 
or plate normal to the flow. 

Various measurements of local heat trans- 
fer on surfaces having regions of separation 
have indicated that heat transfer rates are not 
vastly different for separated and unseparated 

rtions of the surface. 

The author’s studies led to conclusions that 
surfaces having separated and unseparated flow 
have comparable heat transfer rates, but sepa- 
ration results in much higher flow losses. The 
effectiveness ratio, defined in this study, evalu- 
ates these effects and is a sensitive indicator 
of the performance of a surface. Visualization 
studies of models of cylinders and of finned 
tube exchangers indicated conditions which 
cause flow separation on various types of sur- 
faces. 

A relieved fin, which would provide bound- 
ary layer relief and avoid separation on the fin 
surface, was designed. Coils, made up of such 
fins, were compared over the air velocity range 
200 to 800 fpm with flat fin coils. The com- 
parisons, made for single and two-row inline 
and staggered arrangements in a low turbu- 
lence stream, indicated that fin relief was ex- 
cessive in this design. 

Initial tests with the first relieved fin design 
indicated that the relieved fin benefited from 
disturbances in the air stream. Since turbulence 
of a high intensity is often present in actual 
equipment, the relieved fin was tested at tur- 
bulence levels of approximately 2.2 and 5.0%. 
Turbulence substantially increased heat transfer 
and reduced the flow losses for this coil. The 
effectiveness ratio under these conditions some- 
what exceeded that of the flat fin. 

Five additional relieved fins were designed. 
They were tested as single coils in streams hav- 
ing turbulence levels of approximately 2.2 and 
5.0% intensity. At 2.2% turbulence intensity, 
four of the five fins had a higher effectiveness 
ratio than the flat fin, and two of the fins had 
both a higher heat transfer rate and a lower 
flow loss. At 5.0% turbulence, the improvement 
Was even greater. 

Thus, it was determined that rational de- 
sign, based upon flow considerations, can lead 
to much improved exchanger surface. The spe- 
cific flat fin against which the comparisons were 
made is felt to have almost optimum thickness, 
width and tube spacing for these flow condi- 
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tions. Yet several of the second group of de- 
signs give more heat transfer with less flow loss. 

Improvement was 15 to 20% for the best 
designs. However, the author considered it 
unrealistic to assume that this amount of im- 
provement is a limit for optimum relieved fin 
designs in actual use in exchangers, as consider- 
ably better designs are possible. Another im- 
portant factor is that the fins tested in this 
study were designed as much for low flow loss 
as for high heat transfer. Greater improvement 
seems possible, if only one of these two charac- 
teristics is sought. 


At the Second Technical Session factors 
allied with matters of heat insulation were 
emphasized. Thus, the first paper, jointly 
authored by D. B. Anderson, G. A. Erickson, 
R. C. Jordan and R. R. Leonard, was’ related 
to the field laboratory for heating studies at 
the University of Minnesota. Despite many 
such investigations in recent years, it was felt 
that many gaps remain in our knowledge of 
design and functioning of heating systems when 
applied to structures. Individual thermal con- 
ductivities of materials used in wall sections 
are known, but effects of framing members and 
other field imstallation variables are not dupli- 
cated in laboratory tests. Infiltration assump- 
tions are approximate at best. For instance, 
tightly constructed and well insulated struc- 
tures, in which infiltration is reduced to a 
minimum, may require special consideration as 
far as moisture and odor removal are concerned. 

It was conceded probable that heating 
demands of a structure are, to an appreciable 
extent, dictated by ventilation needs and that, 
in tight structures, either artificial ventilation 
or some internal means of moisture and odor 
removal may be required. The actual structure 
to be heated either rests upon or is sunk into a 
mass of earth of high heat capacity and rela- 
tively high thermal conductivity. 

The structure to be heated is subjected 
periodically to a high intensity solar radiation 
field; a portion of this energy is absorbed on 
the outside surface of the structure and a por- 
tion is transmitted through fenestration to the 
interior. The outside of the structure is sub- 
jected to varying temperatures, varying wind 
conditions, rainfall and snowfall and _ solar 
radiation, and the inside to a variety of un- 
scheduled heat and moisture gains. It is de- 
signed and heated that it may provide a com- 
fortable environment for people who live, work 
and play inside; yet, we are not always certain 
of the effects of these living habits upon heating 
demands of the structure. 

In recognition of these gaps in our tech- 
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SCOTT REV. TULL 


TULL 


At the Welcome Luncheon 
J. C. Scott was master of 
ceremonies and President 
Leslie Rayner of the Insti- 
tution of Heating and Venti- 
lating Engineers was honored 
guest. General Chairman of 


SCOTT LINE 


TORRANCE 


the meeting Harry Gragg ex- 
tended greetings and wel- 
come. Chairman R. A. Line 
of the Program Committee 
called upon scheduled speak- 
ers at the meeting to rise and 
be recognized and President 


RAYNER 


ASHRAE’s elder 
statesman, Presi- 
dential Member 
Henry Torrance 
(1914) attended 
this meeting and 
was seated at the 
Speakers’ Table 
at the Welcome 
Luncheon 


REV. TULL 


Grant reported briefly on the 
status of the Society and its 
progress during the past 
seven months. Invocator was 
the Rev. Robert W. Tull, son 
of ASHRAE’s Robert H. Tull, 
about-to-be-President 
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nical information, two test houses were con- 
structed to provide field laboratories in which 
answers to a number of these questions could 
be obtained. These houses were provided with 
simulated living loads under accurate control 
and were instrumented fully to provide com- 
plete information on operating characteristics. 
A continuous record of the external environ- 
ment was provided through a recording of 
weather conditions, including solar radiation. 
Soil analyses were made adjacent to the struc- 
tures, and the earth’s temperature variations 
recorded through a thermocouple well and 
adjacent to foundation wall. 

Heating requirements of each room of the 
structures were monitored independently with 
separate electric resistance heaters zoned and 
metered to define the heating requirements for 
various areas. In short, an attempt was made 
to provide a complete picture of the interplay 
of various heating demands and heating losses 
to which a structure is subjected when placed 
in the transient environment in which it actually 
exists. This first article describes details of the 
structures, instrumentation, operating condition 
for the first winter’s tests and test objectives. 
Future reports will cover the results obtained. 

For future studies, it is intended that these 
houses be operated during a second winter 
and that one house be occupied by a family of 
4 people living under normal conditions. The 
second house will be operated under simulated 
conditions outlined previously for the entire 
heating season. This will permit a comparison 
of simulated conditions with actual living con- 
ditions and will permit a further evaluation of 
actual heat energy requirements of residential 
structures. 

Dean Melvin Mark of the Lowell Techno- 
logical Institute and co-author Mark E. Ste- 
phenson reported upon basic factors in the 


thermal conductivity of porous materials. First 


recognition went to the increasingly airborne 
aspect of our physical environment to empha- 
size the importance of reduced weight mate- 
rials. These are often porous or cellular in 
construction. Greater use of such substances 
as plastics foams and honeycomb materials 
underscores this significantly. Fibrous insula- 
tions, textiles, granules and- powders are all 
examples of materials which could be classified 
as cellular in the sense used here; that is, sub- 
stances containing gaseous pores. 

For design purposes, thermal conductivity 
becomes dominant. A knowledge of the func- 
tional relationships between thermal conduc- 
tivity, cell size and shape, apparent density 
and material-property values for cellular mate- 
rials is useful, but the general problem is said 
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to be fairly complex, so that a simple relation- 
ship *applicable to all cases is not available; 
qualitatively a better understanding of the re- 
lationships can be obtained by examining sim- 
plified models representing the materials and 
correlating conclusions obtained from these 
models with the limited available experimental 
data. 

Here, the authors concluded that, consid- 
ering independent, variable cell size, heat trans- 
fer by both convection and radiation is reduced 
when cell size is reduced.» The reduction in 
convection is due to the small space which 
limits gas circulation. The reduction in radia- 
tion is influenced by the geometrical aspect 
ratio of cells (ratio of cell thickness to equiva- 
lent cell diam). For the gas cell of a honey- 
comb core, this depends upon some equivalent 
cell diam, cell length, and emissivity of cell 
walls. Specifically, it is proportional to the 
equivalent cell diam to’cell length ratio, cell 
length being the core thickness. Consequently, 
reducing the cell size reduces the ratio, indi- 
cating a reduction in heat transferred by radia- 
tion across the core. 

If the cell size is reduced by increasing the 
number of cells, rather than by increasing 
thickness of the cell walls, then as the cell size 
decreases the conductivity of a honeycomb 
core could be expected to decrease. This has 
been predicted. 

Actually, reducing the cell size is equiva- 
lent to replacing conduction through gas with 
conduction through the solid core material. 
Since the conductivity of solid-core material is 
normally greater than that of gas, conductivity 
of the core might increase; in other words, the 
increase in heat transferred by conduction 
might more than balance the reduction in 
radiation and convection. Some data exist to 
substantiate this. The authors stated that as 
neither extensive test data nor exactly appro- 
priate theoretical equations are available at the 
present time, it is not possible to draw a gen- 
eral conclusion on the effect of decreasing 
honeycomb cell size on effective conductivity. 

Comparing the honeycomb core with a 
material such as a foamed plastics, would lead 
to the expectation that the honeycomb would 
not be as good an insulator, since the plastics 
foam is made up of a large number of quite 
small air cells (i.e., less directness and prac- 
tically no circulation). Consequently, heat is 
transferred largely by conduction and radiation 
through the still gas and the plastics walls in 
the case of the foamed plastics, whereas con- 
vection, as well as direct radiation and often 
greater solid conduction, may be present to a 
larger extent in the honeycomb core. 
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PALMATIER 


HAIRMAN 


PALMATIER 
“We are not necessarily here 
to hold a wake for the ASH- 
RAE Laboratory in Cleve- 
land.” 


HUTCHEON 
“No intention to give up or 
weaken the Society's Pro- 
gram ... the proper concern 
of every member of the So- 
ciety.” 


WILSON 


JENNINGS 
“I really fear that it will be 
lost completely . . . a service, 
which in its breadth and 
depth only a wishful thinker 
could imagine could be suc- 
cessfully pursued by cutside 
institutions.” 


NEVINS 


“Cooperative research has 
brought merit to the endeav- 
ors of the past.” 


“Modern science is too com- 
plicated today to justify an 
individual attack. Contract 
research is a successful pro- 
gram and depends upon suc- 
cess for its continuance.” 


ACHENBACH 
“Broad areas of knowledge 
are available through govern- 
ment cocneration upon two 
proven plans.” 


Notably well attended, upon a program where 
members were repeatedly conspicuous by their 
presence and participation, the Research and 
Technical Program Plans Symposium was pre- 
Is sided over by Chairman E. P. Palmatier. Suc- 
oa cessively, Burgess H. Jennings (phasing out 
sen Laboratory programs), Neil B. Hutcheon (plan- 
he ning the future research program) and E. P. 
‘Sante Palmatier (organization and administrative 
ae procedures for the new program) led by logical 

exposition to the development of the role of 
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cooperative research itself. Agencies —R. G. 
Nevins (the university), R. Q. Wilson (research 
foundations) and P. R. Achenbach (govern- 
ment cooperation)—were reviewed in consider- 
able detail with every indication of a successful 
and satisfactory outcome for the planned re- 
search program of the Society. Considerable 
discussion from the floor followed. President 
R. H. Tull concluded the session with his per- 
sonal evaluation of studies that led to the new 
program and to hopes for higher outcome 
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When the time c2me (Mon- 
day) to open the doors for a 
record attendance at the 15th 
International Heating and 
Air Conditioning Exposition, 


FONTAINE 


RENWICK 
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AMERICAN $C OF 


President Walter Grant offi- 
ciated. When honored guest 
Leslie Rayner visited the 
ASHRAE booth at the Expo- 
sition, President Grant was 


there, too. Here they are 
shown exploring some of the 
aspects of Region and Chap- 
ter activities. Subsequently, 
they visited various booths 


CROW 


Professor W. E. Fontaine was Chairman of 
the Third Technical Session to introduce suc- 
cessively Loren W. Crow, H. O. Spauschus, 
D. J. Renwick and Hideo Uchida 


- 
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DUBE FOX EVERETTS WILE 


TULL 


RAYNER MRS. GRANT HACKER KEARNEY GRANT 


CHANGING THE GUARD 


Invocation at the Banquet was by the Rev. 
Robert W. Tull and M. C. Kearney was master 
of ceremonies. Walter A. Grant addressed this 
meeting for the last time as President. Junior 
Past President Daniel D. Wile then installed 
Robert H. Tull as President; John Everetts, 
Jr., as First Vice President; John H. Fox as 
Second Vice President; and John E. Dube, 
who succeeded himself as Treasurer. To then 
Past President Grant was presented the cus- 
tomary pin and framed certificate by newly- 


KEARNEY JENNINGS CAMPBELL 


PRESIDENT AND MRS. TULL 


installed President Tull. Mrs. Grant received 
a gift, too. President Tull reviewed his view- 
points regarding the program for the Society 
in his ensuing term. To Burgess H. Jennings 
went the Award of Merit of the Life Members 
Club of ASHRAE, presented by E. K. Camp- 
bell. A well-attended dance followed the 
Banquet. President and Mrs. Tull participated. 
Professor Andrew Hacker of Cornell Univer- 
sity, sociologist and political economist, was 
speaker of the evening 
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Heat transfer through mineral wool insula- 
tion in combination with reflective surfaces 
preoccupied Professor C. E. Lund of the Uni- 
versity of Minnesota who, in collaboration with 
Research Associate R. M. Lander, presented a 
report of activities allied with the interests of 
the National Mineral Wool Association and 
published elsewhere, in full, in this issue. 

This study sought the answer to the ques- 
tions: “How accurate are conventional calcu- 
lations of heat gains and losses through insu- 
lated frame structures?” and “How effective 
are reflective materials when used with mineral 
wool insulation under different conditions of 
heat transfer?” 

It was concluded that the ASHRAE 
GUIDE AND DATA BOOK method of cal- 
culating thermal transmittance coefficients for 
walls and ceiling containing air spaces in com- 
bination with mineral wool insulation, with 
heat flow under winter conditions, agrees 
closely with test values, for either reflective 
or non-reflective surfaces. 

Agreement, however, is not so satisfactory 
for heat flow under summer conditions, and 
an even greater difference occurs for reflective 
surfaces than for non-reflective surfaces. Dif- 
ferences between the calculated and test values 
decrease as thickness of the mineral wool insu- 
lation increases. Further studies are suggested 
with heat flow down on air space conductances 
enclosed in conventional joist spaces which are 
4 in. or more deep and insulated with high and 
low emissivity materials. 

With the present available information, it 
is concededly difficult to calculate with satis- 
factory accuracy transmittance coefficients for 
special types of reflective insulation having 
multiple layers of foil. Guarded Hot Box Tests 
should be conducted on the material installed 
in place as recommended by manufacturers. 

Further studies were urged upon the effect 
of surface contamination on reflective surfaces 
exposed to field conditions, as well as upon 
overall heat transfer. The present, limited 
studies, indicate that this may be a serious 
factor after exposure of only a few years. 

Floor construction, as related to seasonal 
factors, received the attention of Professors 
Richard D. Cramer and Loren W. Neubauer 
of the University of California, Davis. 

During recent years, the California Ex- 
periment Station has been using experimental 
structures to investigate the impact of varia- 
tions among micro climates on thermal condi- 
tions inside buildings. The initial structure used 
was a stock wood-frame house trailer which 
approximated the thermal characteristics of 
conventional residential construction. Subse- 
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quently, two additional structures were de- 
signed and built to reflect more nearly the char- 
acteristics of contemporary houses. These are 
called cubicles, because they are in fact cubes 8 
ft on a side. One wall is glass; the roof and solid 
walls are made of plywood skins over a light 
wood frame and are insulated with two in. of 
mineral wool. The floor is plywood, uninsu- 
lated. A concrete slab floor can be substituted 
for the wood floor, and the presently offered 
paper concentrated upon a comparison of the 
influences of floor construction on the thermal 
conditions in otherwise identically detailed and 
oriented structures. 

The cubicles have been used to study the 
effects of orientation on unprotected glass struc- 
tures and of shading and screening devices, in 
the attempt to reduce radiant transmission 
through glass walls. 

For purposes of evaluation, the authors 
state that concrete slabs have the advantage 
of being cooler during the hot part of the day. 
On the other hand, the concrete slab is warmer 
at night. A warm floor is clearly an advantage 
in December with its cold night-time tempera- 
tures, colder than those comfortable inside in- 
habited structures. The same can be said of 
the spring when nocturnal temperatures are too 
cold for comfort in the wood floor construction. 
During the summer, in both June and in Sep- 
tember, the wood floor cubicle has an advantage 
at night, but its advantage during this season 
could be virtually eliminated by generous 
nocturnal ventilation. 

All in all, it was concluded that in the 
climate in which these experiments are being 
conducted there are thermal advantages to 
concrete slab construction over wood floor con- 
struction. 


Refrigeration was the topic at the Third 
Technical Session. It was here that four papers 
in as many aspects of refrigerating engineering 
were presented. 

First speaker, Loren W. Crow, evaluated 
wet-bulb data for cooling equipment design 
upon broadly atmospheric concepts. Defined 
author Crow, “The capacity and efficiency of 
any cooling tower which uses the unmodified 
atmosphere as an agent for carrying off heat 
must depend on the characteristics of the atmos- 
phere at the particular point on the globe where 
the cooling tower is located.” 

He then proceeded upon how wet-bulb 
temperatures are measured, how any scale of 
wet-bulb values is approximately the same as 
the enthalpy scale on a psychrometric diagram 
and with related concomitants. 

Design engineers, contended the speaker, 
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PUTNAM WILSON 


SPEICH 


There was a Fourth Technical Session on 
Thursday morning, where Chairman R. G. 
Raney introduced A. A. Putnam, R. W. Sage, 
C. F. Speich and A. G. Wilson. The papers 
of the first three had to do with oil burner 
noises and their suppression. The fourth paper 
was a study of the influence of the house on 
chimney draft. President Tull closed this ses- 
sion and the Semiannual Meeting with a warm 
welcome to all to attend the 68th Annual 
Meeting in Denver, June 26-28 


TULL 


JACOBSON KROEKER CHAPMAN 


NEVINS 


Among the speakers 
at the Air Condition- 
ing Symposium, Chair- 
maned by W. R. Moll, 
was Professor R. G. 
Nevins, whose topic 
was air in motion and 
movement 


GRAHAM BRICKER 


At the Ventilation Symposium on Thursday, 
Chairman J. B. Graham had speakers James 
Bricker, K. E. Robinson and R. J. Walker to 
discuss, respectively, field checks, industrial 
systems and special requirements 


J. D. Kroeker was the moderator at the Better 
Environments for Learning Forum and was 
assisted by O. T. Jacobson and W. P. Chapman 
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who make decisions related to buying, build- 
ing or selling evaporative cooling towers that 
operationally must deliver cooled fluid of not 
more than some specified maximum tempera- 
ture, must concern themselves with the variable 
nature of the atmosphere. A decision in eco- 
nomics is required for each specific installation. 

Should the cooling tower be larger than 
required, its cost will be unnecessarily high. 
If the cooling tower is too small, it will not 
accomplish its assigned task and heavy mone- 
tary losses may result. 

Empirically, more than 10 million hourly 
weather observations have been counted by 
electronic tabulation methods to develop the 
actual frequency, by degrees, of wet-bulb tem- 
peratures at 396 locations within the United 
States and 36 foreign locations. The interval 
of observations was during the ten-year span, 
1948 through 1957. This constitutes probably 
the most comprehensive treatment of summer 
wet-bulb temperatures ever compiled. 

“Evaluated Weather Data for Cooling 
Equipment Design” provides a full review of 
these factors. One tabulation presented deals 
with the dry-bulb temperatures which occur 
coincident with high wet-bulb readings. 

At 49 locations scattered throughout the 
entire country, complete coincident arrays were 
made by each degree of dry-bulb temperature 
and each degree of wet-bulb temperature for 
the higher summer wet-bulb temperatures. 
These stations have been given special treat- 
ment to show the pattern of coincident wet- 
bulb and dry-bulb temperatures which prevail 
in the areas represented. The frequency pat- 
terns are portrayed on psychrometric charts. 

Another feature is the presentation of 
winds which occur coincident with high wet- 
bulb readings. Velocity gradations and concen- 
trations of direction are indicated for all sta- 
tions throughout the United States. 

There is also a comprehensive treatment 
of the problems faced in interpolation from 
the known points of weather station measure- 
ments to specific locations where cooling in- 
stallations are to be made. 

Reactions of Refrigerant 12 with petroleum 
oils, long a topic for erudite exploration, was 
further projected by H. O. Spauschus and G. C. 
Doderer, who propounded that the maximum 
operating temperature of a refrigeration com- 
pressor often is limited by chemical instability 
of the working fluid used in the systems: This 
fluid being a solution or mixture of refrigerant 
and lubricant, and the present discussion is 
limited to combinations of dichlorodifluoro- 
methane (Refrigerant 12) and petroleum oils. 

When tested independently, stated the 
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authors, both refrigerant and oil are stable for 
the operating life of the equipment at tempera- 
tures well above those normally attained in 
refrigeration compressors. It has been known 
for some years that Refrigerant 12 and petro- 
leum oils will react at moderate temperatures, 
and that the rate of reaction is influenced by 
the nature of the oil and accelerators, such as 
steel, iron oxide and moisture. 

Based upon their own research, the authors 
conclude that the high sensitivity of mass spec- 
trometer analysis provides an advantage to this 
method as compared with previously published 
studies. In a period of days, differences in 
reactivity of various oils are readily distinguish- 
able in tests at 175C. At higher temperatures 
this time can be reduced even further. How- 
ever, the probability of complicating side re- 
actions is cited as placing definite upper limits 
on the temperatures at which realistic tests can 
be conducted. 

Professor Donald J. Renwick sponsored an 
elaborate presentation of charted material re- 
lating to the sizing of refrigeration system 
pipelines for optimum economy. Said Professor 
Renwick, “Most methods of pipe sizing for 
refrigeration systems have been based on allow- 
able pressure drop or else a suitable range of 
velocity of flow, where it was assumed that the 
recommended values to be used were deter- 
mined by investigators so as to result in rea- 
sonable economy and operating conditions; 
reasonable insofar as the annual investment 
cost of the piping as installed, together with 
the pumping cost to overcome friction losses 
of the fluid flowing, would be near a minimum 
total cost of owning and operating the system. 

“Since the cost of electricity per kw hr has 
been gradually decreasing as time progresses, 
while the manufacturing and raw material costs 
for piping as well as installing labor costs have 
all risen considerably in recent years, a review 
of the economics of pipe size selection for 
electric motorized refrigeration systems is 
thought to be opportune.” 

As a consequence, reported Renwick, a 
series of pipe selection charts, which are based 
on a combination of analytical and graphical 
methods of analysis of the economic parameters 
affecting the optimum sizing of refrigeration 
pipelines, has been devised. These are flexible 
in that they allow for changing economic con- 
ditions, yet complete in their inclusion of the 
major factors that should be considered in the 
selection of pipe sizes for optimum economy. 

The analysis presented includes the major 
factors which should influence pipe size selec- 
tion. It is pointed out that some engincering 
skill and judgment still are needed to estimate 
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ag When the Life Members Club, guided by E. K. Campbell, met 
a for its luncheon meeting, there were 21 qualified members present 


a a Attending this meeting was a substantial dele- dent John Kaman headed the group. Trip 
oe gation from the ASHRAE Purdue University expenses were defrayed variously by the gifts 
oe Student Branch. Professor Frederick B. Morse _ of individuals and of organizations. The group 

had these students under his guidance. Presi- attended both the Meeting and the Show 
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suitable values for the several parameters in 
each design situation. However, the method 
is sufficiently flexible so that the engineer may 
easily change conditions or compare alternate 
assumptions and note the relative effect or 
magnitude of any parameter change in ques- 
tion. 

The author maintains that the frequently 
quoted rule of a one or two-pipe size increase 
for unusually long lines should not be necessary 
from an optimum economy standpoint, as the 
actual length of a piping system should have 
little or no effect on the diameter selection. 
However, equivalent length to actual length 
ratio can have a minor effect, but since a multi- 
plying factor of 3 (approximately) is required 
to call for a one-pipe size change (from the re- 
sults of this analysis), it is conceded it is difficult 
to formulate a piping system with enough fit- 
tings in proportion to length to warrant a full 
pipe size increase. 


At the Fourth, and final, Technical Session 
cooling tower and combustion considerations 
dominated. 

Professor Hideo Uchida presented a graph- 
ical analysis of cross-flow cooling-tower engi- 
neering. 

C. F. Speich and A. A. Putnam presented 
the last two of a long series of research papers 
initiated at Battelle Memorial Institute in May, 
1954, by the then American Society of Heating 
and Air-Conditioning Engineers, Inc., the Oil- 
Heat Institute of America, Inc., and the Ameri- 
can Gas Association. The currently presented 
material covered the ways in which acoustical 
systems determine oil burner pulsations and 
their amplitudes and the suppression of pulsa- 
tions in oil-fired residential heating equipment. 


Concluded the authors: Pulsations present 
in oil-fired heating units result from acoustical 
phenomena, even though the energy for driving 
the pulsations is derived from the combustion 
process. It is the acoustical system which de- 
termines the frequency, and to a large extent, 
the amplitude of the pulsations. Changes in 
furnace and burner variables which affect the 
combustion process also affect the acoustical 
system. The manner in which the system is 
affected, however, is not as evident as with the 
combustion process. 


It is this unknown effect of furnace and 
burner variables on the acoustical system which 
causes the seeiningly inconsistent effectiveness 
of suppression techniques with different heating 
units. Thus, in this program, it became neces- 
sary to explain the mechanism of pulsation in 
terms of the important furnace and burner 
variables affecting the acoustical system. 
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The detailed mechanism of pulsation has 
been shown to involve two independent phe- 
nomena: an acoustic pressure oscillation and a 
periodic rate of heat release. The pressure 
oscillation has been shown to result from the 
acoustical behavior of the furnace. The periodic 
heat release is controlled by the periodic igni- 
tion of the combustible mixture in the furnace. 
This periodic ignition appears to depend on 
the local air-fuel ratio of the combustible mix- 
ture in the ignition regions downstream of the 
blast-tube exit. It is not known fully why these 
regions have dominance over ignition in any 
other region within the combustion chamber 
or how burner configuration affects the loca- 
tion of these regions. 

Any suppression technique should affect 
either the acoustic-pressure oscillation or the 
periodic rate of heat release. The problem is 
that not enough is known about the location 
of the ignition regions or precisely what con- 
ditions are needed in these regions to prevent 
pulsations. Thus, it is not now possible to de- 
vise definitive techniques involving the fuel- 


spray pattern, air pattern, or recirculation pat- - 


tern which will suppress pulsations in all cir- 
cumstances. 

Again, regarding pulsation suppression 
techniques for oil-fired residential heating 
equipment: Venting appears to be an attractive 
“quick-fix” type technique which can be ap- 
plied to most heating units; the value of nozzle 
changing can be enhanced, if systematic studies 
are made of a given furnace-burner unit, in 
order to delineate the regions of pulsation; a 
promising technique for suppressing pulsations 
is air-pattern modification; the air-handling sys- 
tem of gun-type burners can be made more 
stable by incorporating a high pressure drop 
across the choke, producing a fine scale tur- 
bulence, and by using a fan with a performance 
curve more suitable for oil-burner application; 
controlled recirculation appears to have a bene- 
ficial effect in suppressing generation of com- 
bustion noise and pulsation; use of flameholders 
appears to have great promise for control of 
pulsation, if they can be made inexpensively, 
and if they can be designed to minimize deposit 
problems; and, suppressing pulsations by using 
acoustic filters or by increasing the frequency 
of acoustic pressure oscillations does not ap- 
pear to be practical for oil-fired residential 
heating units. 

Still on the subject of noise suppression in 
oil burners, R. W. Sage and H. F. Schroeder re- 
stated that burner noise is created by both the 
flame and the mechanical components of the 
burner. However, the flame is the major source 
of oil burner noise. The work here reported 
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upon was an experimental study of oil burner 
flame noise carried out to determine the mech- 
anisms by which the noise was produced. The 
objective was to develop an effective means of 
reducing noise level by simple adjustments to 
existing equipment. 

Two types of flame noises were examined: 
high level throbbing noise or “pulsation,” and 
low level normal noise or “combustion roar.” 
The former type is not prevalent in most burn- 
ers, but when it does exist, severe complaints 
are received from homeowners. A_ pulsating 
oil burner is as annoying as a vacuum cleaner, 
a nonpulsing burner approximates a window 
air conditioner and the mechanical noise from 
a quiet oil burner is about the same as a new 
refrigerator. 

When A. G. Wilson came to the influence 
of the house on chimney draft, he based his 
observations upon the contention that draft, 
being the pressure difference between some 
point in a venting system and the surrounding 
air at the same level, commonly is considered 
with respect to outside air, when predicting 


. the draft provided by residential chimneys. 


But, observed the author, the draft between 
the base of the chimney or firepot and the 
surrounding inside air is the one effective in 
venting connected appliances. Draft require- 
ments and chimney design usually are based 
on conditions expected when connected ap- 
pliances operate steadily at rated output, when 
the difference between draft with respect to 
outside and inside air may be unimportant. 
However, a number of appliances, for example, 
solid-fuel hand-fired furnaces or oil units with 
pot-type burners, operate at low fire much of 
the time. Even with gas or mechanically fired 
oil-burning units there is a period of non-steady 
flue gas temperature at the beginning of each 
on-cycle. 

Some of the venting problems that arise 
under these conditions can be understood bet- 
ter by considering the relation between chimney 
draft and house pressures. In his paper he ex- 
amined this relationship and demonstrated the 
results of some field measurements. Its appli- 
cation to a specific case of venting failure with 
solid-fuel hand-fired furnaces was discussed. 
Included, too, are results of field measurements 
of draft during start-up of a furnace with a high- 
pressure gun-type burner. 


At the Frozen Food Symposium, six 
speakers presented as many aspects of this 
topic. Under the guidance of Chairman E. J. 
Robertson, the early scientific background was 
traced by Clifford Evers, the effects of time 
and frozen food quality interrelated by Dr. 
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D. G. Guadagni, the requirements of state 
officials were probed by Lowell Oranger, the 
industry position in regard to imposed limita- 
tions received the attention of Edward Sherby 
and Miss Dolores Palmer told the audience of 
the things which, in her opinion, consumers 
want. 


At the Medium Temperature Water 
Heating Symposium, Lincoln Bouillon pre- 
sided to develop discussions of the economics 
of increased temperature drop in the desi 
of hot water heating by Homer Bird, the effect 
of small water quantities in heat transfer selec- 
tion and controllability by Samuel W. Miller, 
Jr., pump selection and pipe pressure drop 
curve application for medium temperature — 
high temperature drop systems by G. F. Carlson 
and medium temperature water economics, 
selection criteria and pressurization methods 
by R. M. Harmon. 


At the Air Conditioning Symposium, 
W. R. Moll, Chairman, had Professor M. K. 
Fahnestock to review comfort and psychologi- 
cal adjustments of people to environment, 
Professor Ralph G. Nevins on air motion and 
movement, Richard Signorelli for humidity 
controlled air conditioning, and Frederick T. 
Appel, the design and development of a de- 


humidity-reheat cycle room air conditioner. 


At the Domestic Refrigerating Engi- 
neering Symposium, Chairman E. J. Von Arb 
directed the discussion as C. W. Newhall 
pointed to practical applications of foamed 
insulation in industry, A. H. Hermanns spoke 
on intermittent foaming, P. A. Sanquinnetti 
propounded the theoretical aspects of foam 
insulation, Robert Bilek tackled bagged insu- 
lation, Severn Joyce summarized the design 
requirements for thin wall refrigerators and 
freezers and William J. Neary related hydraulic 
transfers and self contained units to flexibility 
in equipment. 


At the Ventilation Symposium, there 
were three speakers who assisted Chairman 
J. Barrie Graham in regard to the performance 
determinations in installed systems. James 
Bricker’s topic was field checks upon ventila- 
tion and air conditioner systems. That of K. E. 
Robinson was industrial ventilation systems. 
Ventilation systems with special requirements 
fell to R. J. Walker. 


At the Forums, as is customary, all ses- 
sions were completely off-the-record occasions 
unreported by the Society JOURNAL or guests 
of the outside press. 
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Design of 


Wet Cell Air 


Wet cell washers have been used 
for many years for cooling, humidi- 
fying, dehumidifying, and clean- 
ing ventilation and process air. 
Manufacturers often are able to 
supply satisfactory performance 
data for their own equipment, but 
little information of a systematic 
nature has been published relating 
the nature and amount of cell pack- 
ing, nozzle design or air and water 
rates to air washer performance. 

This report is concerned ex- 
clusively with the performance of 
wet cell washers when employed 
for adiabatic cooling and humidi- 
fication of outside air, but these 
data also have a high degree of 
relevance to the other heat and 
mass transfer processes for which 
this equipment may be utilized. 

The recent availability of a 
large variety of synthetic materials 
which offer interesting characteris- 
tics as wet cell packings (plus novel 
forms of older materials such as 
glass and metals) has expanded 
greatly the choices available to 
the designer of this type of equip- 
ment and, doubtless, has increased 
the need for improved performance 
data on a much wider variety of 
materials. 


THEORETICAL 
CONSIDERATIONS 


Air humidifiers, in which untem- 
pered water is recirculated from 
a sump having a total capacity 
many times the minute volume 
water rate, have the characteristics 
of an adiabatic system. Heat trans- 
ferred to the water from the air 
tends to heat it, but evaporation 
tends to cool it, and when the un- 
evaporated water is recirculated, it 
attains the wet bulb temperature 
Melvin W. First is a consulting and research 
engineer, Newton Highlands, Mass. This paper, 
te published in somewhat condensed form, 
was presented at the ASHRAE Semiannual 

ing in Chicago, February 13-16, 1961. 


h complete version is planned for inclusion 
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of the air; at this point these two 
effects balance and the water 
temperature thereafter remains un- 
changed. 

In practice, this perfect bal- 
ance is seldom obtained, e.g. heat 
may be gained or lost through the 
washer cabinet from the surround- 
ing air, or the temperature of the 
make-up water may be above or 
below the wet bulb temperature. 
Except when the water is heated 
or cooled artifically, however, the 
observed effects are sufficiently 
close to those obtainable from 
adiabatic humidifiers that it is gen- 
erally permissible to ignore the de- 
viations noted above. 


In any case, the larger the 
washer, the less a factor extraneous 
heat sources are in overall per- 
formance. This is because the ratio 
of exposed surface to cubical con- 
tents decreases as the size in- 
creases, so that, although heat 
gains or losses per sq ft of cabinet 
remain unchanged, the heat gain 
per cu ft of air flow decreases 
rapidly when capacity exceeds a 
few thousand cfm of air. 

On the other hand, with sma’l 
test units of 100-500-cfm capacity, 
heat exchanges through the washer 
cabinet, and temperature differ- 


ences of make-up water are often 
significant; precautions must be 
taken to minimize deviations from 
a true adiabatic process, if the col- 
lected data are to be meaningful. 


Theoretical equations relating 
humidification performance to the 
physical characteristics of the ap- 
paratus (see, for example, Walker, 
W. H., et al. McGraw-Hill Book 
Co., N.Y.C. 1937) indicate that hu- 
midification efficiency, E, may be 


expressed as follows: 
-hA 
ti—te ws 
E= =l—e (1) 
t—tw 
where: 
ti, t: buib temp of air enter- 
ing and leaving (F) 
tw = wet bulb temp of air (F) 
h = coefficient of heat exchange 
(Btu/hr) (sq ft) (F) 
A = interfacial area between air 
and water (sq ft) 


w = air flow rate (lb/hr) 
s = humid heat of air (Btu/F) 
(Ib dry air) 

The interfacial area (A) refers 
to the total effective area of contact 
between liquid and gas phases and 
not to the total surface of the pack- 
ing material, since all the packing 
material never is wetted completely 
and, in addition, a certain portion 
of the surface is made inactive by 
areas of contact between packing 
elements. In practice, it is almost 
never possible to determine the 
true interfacial area of contact in 
a wetted fiber cell or device of 
similar nature. It is generally help- 
ful, however, to consider the total 
effective interfacial area, “A,” as 
the product of “a,” the interfacial 
area per unit volume of cell, “b,” 
the cross sectional area of the cell, 
and “z,” the cell depth. 


Air flow rate, w, is in terms 
of lb of dry air per hr, but air 
flow may be considered on a volu- 
metric basis by substituting 60pQ 
for w, where Q = cfm and p = lb 
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per cu ft of air. The volumetric 
flow rate is also equal to the prod- 
uct of air velocity “V” and cell face 
area “b.” Making these substitu- 
tions gives 

ti—t 
—l—e (V) 60ps 


te — te (2) 


Since density of air differs little 
over the temperature range en- 
countered in supply air humidifica- 
tion problems, “p” may be consid- 
ered as constant with little error. 
Similarly, over the temperature and 
humidity range encountered, 
changes in the value of the humid 
heat “s” seldom, if ever, will ex- 
ceed 5%; this term, also, may be 
considered as a constant. Under 
these conditions, equation 4c indi- 
cates that humidification efficiency 
increases with depth of cell and 
with decrease of air flow rate. Effi- 
ciency also increases with effective 
interfacial area per unit volume of 
cell, and with greater heat transfer 
coefficient. For fiber cells, the unit 
effective interfacial area “a” may 
be augmented by utilizing finer 
fibers, packing greater weights of 
fibers into the cell and by more 
effective fiber wetting through the 
use of special geometric fiber ar- 
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rangements and by alterations of 
the spray pattern and mean spray 
droplet size. 

Transfer coefficient “h” is not 
constant but is thought to be a 
complex function of a number of 
variables. The most important of 
these are the shape of the solid 
surface elements and the velocity 
of air past the wetted surface. In 
all instances but one, the packing 
materials investigated in this study 
were cylindrical (or nearly so), so 
that in this case the principal varia- 
tion in the value of the transfer 
coefficients was related to air ve- 


locity through the packed bed. 


EXPERIMENTAL EQUIPMENT 
AND PROCEDURES 


Fig. 1 illustrates, diagramatically, 
the arrangement of apparatus used 
in the humidification tests. A one- 
in. thick insulating glass fiber blan- 
ket (not shown) sheathed the en- 
tire washer cabinet and water pip- 
ing as it was found, experimentally, 
that heat exchanges through the 
walls were influencing results sig- 
nificantly when large differences 
existed between dry and wet bulb 
temperatures of the ambient air. 
Aspiration psychrometers of 


identical design were used up- 
stream and downstream of the test 
cell except that the downstream in- 
strument was heat insulated care- 
fully, since otherwise, the air with- 
drawn from the washer cabinet 
would have been subjected to 
warming from the surroundings 
through the walls of the instru- 
ment. According to theory, the 
wet bulb temperature of the air 
does not change during the passage 
of the latter through the humidifi- 
cation chamber. 

Therefore, it could be assumed 
that if heat entered or left the 
system through the cabinet walls 
or by way of the water pump, 
the leaving wet bulb temperature 
would rise to give warning that 
the process deviated significantly 
from adiabatic conditions. 

Often, temperature of the sump 
liquid exceeded inlet and outlet 
wet bulb temperature by as much 
as 1F, indicating some heat ab- 
sorption from the surroundings, 
plus some heating from the me- 
chanical work of the pump im- 
peller. Magnitude of this tempera- 
ture difference, when it occurred, 
was not considered a serious de- 
viation from adiabatic conditions 
within the scrubber. 
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The wet cells used in this 
study are identified and described 
in Table I; the spray nozzles, in 
Table II. 

As a general rule, with cen- 
trifugal, hydraulic nozzles, the 
smaller the nozzle size the smaller 
and more uniform the drops that 
are formed; and drop size decreases 
with increasing pressure. There- 
fore, it may be assumed (and this is 
in good agreement with observa- 
tion) that the ¥% x 0.209-nozzle pro- 
duces the coarsest spray drops and 
the 4 x 1/16-nozzle the finest; with 
the % x 3/32-nozzle producing 
drops of an intermediate size, but 
more nearly like those of the %4 x 
1/16-nozzle. 


Air flow resistance of each cell 
was measured dry and at one or 
more water flow rates over a range 
of velocities from approximately 
100 to 600 fpm. Pitot-type static 
pressure probes (made in conform- 
ity with directions contained in the 
ASME publication PTC 19.2.2.3, 
1945 and calibrated with a stand- 
ard Pitot-static tube in a moving 
air stream) were installed imme- 
diately up-and-downstream of the 
test cell, and the differential pres- 
sure read with an alcohol-filled ver- 
tical or 1/10 inclined U-tube ma- 
nometer. 

Serial humidity measurements 
usually were made by varying air 
flow velocity while holding all 
other conditions constant. In a few 
instances, air flow was held constant 
and water rate changed systemati- 
cally. Air flow resistance measure- 
ments always were made by the 
former method. Percent humidifi- 
cation efficiency “E” was calcu- 
lated from up-and-downstream 
psychrometric readings as follows: 


— twe 
ti — 


Although tw should equal ty; in a 
truly adiabatic process, up-and- 
downstream wet-bulb tempera- 
tures always did not coincide ex- 
actly (although the discrepancies 
Were small); therefore, Equation 3 


was utilized throughout. 


EXPERIMENTAL RESULTS 
Humidification efficiency — Fig. 2 
shows experimental curves of hu- 
midification efficiency vs air veloc- 
ity for nine cells. Each was wetted 
by two BFC % x 3/32-nozzles de- 
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FIG. 2 - HUMIDIFICATION EFFICIENCY VS 
AIR FLOW 


livering a total of 0.6 gal of water 
per minute; equivalent to 0.46 
gpm/sq ft of cell face area. These 
curves clearly show that humidifi- 
cation efficiency decreases as air 
velocity increases and that humidi- 
fication is highly sensitive to small 
changes in air rate. This behavior 
agrees with the relationship pre- 
dicted by Equation 2. Since the 
water rate was 0.6 gpm during all 
these experiments, it will be evi- 
dent that as the air rate changed, 
the water rate, in terms of gal of 
water per 1000 cu ft of air, was 
altered, also. Therefore, when air 
flow through the humidification 
cell was reduced, not only was 
residence time within the wetted 
packing increased, but, in addition, 
the amount of water available for 
humidification per cu ft of air was, 
proportionately, greater. This as- 

t of the humidification process 
will be discussed in another sec- 
tion. 

It is obvious from inspection 
of Fig. 2 that certain of the cells 
were much more effective in hu- 
midifying air than were others. It 
is natural to assume that these dif- 
ferences are inherent in the nature 
and amount of packing in each of 
the 9 experimental cells; this in- 
formation is contained in Table I. 
The gross total surface area of the 
packing material contained in each 
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FIG.3 - HUMIDIFICATION EFFICIENCY OF ETCHED 
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cell is of especial interest, since 
theoretical considerations indicate 
that effective wetted surface is one 
of the principal variables. Curves 1, 
2 and 3 of Fig. 2, representing three 
different depths of the Continental 
cell packed with crimped alumi- 
num ribbon, show a steady and 
significant displacement of the 
curves in the direction of improved 
humidification efficiency, as the 
gross packing surface increased 
from 32.5 to 65 to 97.5 sq ft. We 
see, for example, at an air velocity 
of 200 fpm, that unsaturation (i.e. 
1-E) decreased from 19 to 14% and 
then to 10% as the surface of the 
cell packing increased by equal 
increments. 

The relationship between gross 
packing surface and humidification 
efficiency for cells of diverse pack- 
ing materials, however, is less or- 
derly. For example, curve 4, rep- 
resenting a 4-in. deep Far-Air cell 
containing 0.01-in. diam wire mesh 
and curve 5, a 1%4-in. deep experi- 
mental cell packed with 0.01-in. 
diam crimped Nylon filaments, are 
similar; yet the Nylon-containing 
cell has only 2/7 the surface area 
of the wire mesh-containing cell. 
Further, humidification curves 7, 8 
and 9, though practically identical, 
represent cells containing from 35 
to 55.5 ft of gross packing surface. 
A consideration of filament diam 
shows no better correlation with 
humidification efficiency than does 
total gross surface area. Clearly, 
neither total gross surface area nor 
filament diam may be utilized as a 
reliable index of humidification 
efficiency, since the influence of 
packing arrangement and other 
factors on the production of effec- 
tive wetted surface are known in- 
adequately. 

The observation, that a given 
quantity of 254-micron Nylon fibers 
produced the same humidification 
effect as 3% times this amount of 
metal screening composed of wire 
of identical diam, suggests that 
there may have been significant 
differences in the manner in which 
the fibers were dispersed. In this 
case, however, the metal-filled cell 
was machine packed and the fila- 
ments were uniformly distributed 
throughout the cell space (probably 
much more so than the handpacked 
Nylon fiber cell), so that poor dis- 
tribution of the metal filaments 
was definitely not a contributory 
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factor to this cell’s relatively poor 
humidification performance. An al- 
ternate explanation is thought to 
be connected with the greater wet- 
ability of the Nylon filaments. All 
the metal cells (Continental and 
Far-Air) were oil-coated when re- 
ceived (and properly so, since these 
units are utilized normally as dry 
dust filters for air conditioning sys- 
tems). Although they were purged 
thoroughly prior to making hu- 
midification measurements, it is 
entirely possible that an oil film 
remained on the surfaces of the 
packing materials. 

It was noted, even after the 
Continental cell had been well 
cleaned, that water on the packing 
surfaces tended to gather into large 
drops rather than to spread out and 
wet all the surfaces. This behavior 
appeared to be characteristic of the 
smooth, shiny aluminum surfaces 
of the packing even when the metal 
was free of oil. It seems reasonable 
to believe that humidification effi- 
ciency of the cell would be im- 
proved if the packing surfaces 
could be more completely wetted. 
Therefore, a standard 4-in. deep 
Continental cell was solvent- 
degreased and_electrochemically 
etched, in order to give a deep 
satin finish to all metal surfaces, 
and then retested. The before- and 
after-etching results, shown in Fig. 
3, clearly indicate that etching 
the shiny surfaces of the metal 
packing significantly increased the 
humidification efficiency of this 
cell; to the degree that a 4-in. deep 
etched cell becomes as effective as 
a 6-in. deep unetched cell. This 
confirmed the important role of 
“wetability of the packing” in hu- 
midification efficiency. 

All the measurements shown 
in Fig. 2 were made while using 
two %4 x 3/32-spray nozzles at 
15-psi nozzle-pressure. However, 
by altering nozzle pressure, it was 
possible to make changes in the 
water delivery rate, and by utiliz- 
ing different nozzles, it was possi- 
ble to produce different spray drop- 
let sizes and spray patterns (as well 
as different water rates). 

The effect of water rate and 
nozzle characteristics on humidifi- 
cation efficiency are illustrated in 
Figs. 4, 5 and 6. Fig. 4 shows hu- 
midification curves for a 2-in. deep 
Continental cell when wetted with 
one and two % x 0.209 full cone 
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FIG.4- HUMIDIFICATION EFFICIENCY AND 
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nozzles at spray pressures from 2.5 
to 15 psi. 

Although spray pattern and 
average droplet size are likely to 
alter with changes in nozzle pres- 
sure, the range of pressure varia- 
tions utilized was restricted suffi- 
ciently to suggest that the principal 
change was in the quantity of water 
emitted. Humidification efficiency, 
as shown in Fig. 4, appeared to in- 
crease in a regular manner as the 
water rate increased and, in fact, 
Fig. 4 shows that the percentage 
unsaturation decreased roughly in 
proportion to the increase in water 
rate. For example, at air velocities 
of 200 and 300 fpm, unsaturation 
decreased 7 percentage points when 
water rate nearly doubled from 0.8 
to 1.5 gpm; and it decreased 5-6 
percentage points when the water 
rate doubled from 1.8 to 3.6 gpm. 
This is in good agreement with the 
effect predicted by Equation 2, if 
it is assumed that increases in water 
rate produce a proportional in- 
crease in the effective wetted sur- 
face area. 

In Fig. 5 there are humidifica- 
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tion curves for a 2-in. deep cell 
packed with 35-micron diam curly 
glass wool and wetted with three 
different nozzle systems. In Fig. 6 
there are similar curves for a 2-in, 
deep cell filled with 135-micron 
diam random packed straight glass 
fibers wetted’ with two types of 
nozzles. It may be seen in both 
Figs. 5 and 6 that, just as was noted 
above, for a given nozzle system, 
humidification efficiency increases 
as the nozzle pressure (i.e. quantity 
of water) increases. 

However, when the effective- 
ness of the different nozzles is 
compared, it may be seen from Fig, 
5 that the % x 1/16-nozzles, which 
deliver the smallest water quantity, 
were least effective; but that the 
Y% x 3/32-nozzles, which deliver 
only 1/3 the water quantity of a 
single ¥% x 0.209-nozzle, were most 
effective in producing wetted sur- 
face in the cell packing. The abso- 
lute superiority of the %4 x 3/32- 
nozzle over the % x 0.209-nozzle 
(as well as on a gal-for-gal basis) 
is also shown in Fig. 6. 

It may be concluded from the 
evidence in Figs. 5 and 6 that water 
quantity is but one of the impor- 
tant factors for judging nozzle per- 
formance and that the size of the 
spray droplets which are formed is 
of equal, or greater, significance. 
Extreme fineness of droplet size is 
not necessarily beneficial, since fine 
droplets are likely to pass through 
the cell packing without impacting 
and producing wet surfaces. On the 
other hand, when water is broken 
up into large droplets only, there 
is an insufficient number to ade- 
quately wet all areas of the pack- 
ing. 

Humidification curves for 2, 4 
and 6-in. deep Continental cells of 
identical construction were seen in 
Fig. 2; it was pointed out that hu- 
midification efficiency improved as 
the gross surface area of the pack- 
ing (i.e. cell depth) increased. Simi- 
lar results were observed when 
these same cells were wetted with 
two % x 0.209-nozzles (instead of 
two % x 3/32-nozzles as shown in 
Fig. 2), and curves of humidifica- 
tion efficiency vs cell depth for 
selected air flow rates are shown in 
Fig. 7. These curves are in close 
agreement with the relationship 
between humidification efficiency 
and cell depth (z) indicated by 


theory, as shown in Equation 2. 
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It was noted during the dis- 
cussion of the humidification curves 
shown in Fig. 2 that when air flow 
changed, the water-air ratio also 
changed (because the spray system 
maintained a constant minute vol- 


ume water rate). Other experi- 
mental data indicated that when 
air flow was held constant and 
the water rate varied, important 
changes in humidification efficiency 
also occurred. To separate the 
effect of these two interrelated fac- 
tors, all the pertinent humidifica- 
tion efficiency data were recalcu- 
lated in terms of water rate (in 
gals) per 1,000 cu ft of air flow and 
replotted in Fig. 8. Data devel- 
oped with different numbers of 
nozzles and over a full range of 
nozzle pressures have been con- 
solidated in the humidification 
curves in Fig. 8, and the fact that 
both droplet size and spray pattern 
were somewhat affected by these 
changes has been ignored. 

In spite of these variations, 

lots of water-air ratio vs humidi- 

Ration efficiency gave smooth 
curves which indicated that over 
the range of air velocities studied 
(ie, 150-600 fpm), humidification 
efficiency is independent of air flow 
and proportional to water-air ratio, 
alone. For each cell, it appears 
that number of nozzles and spray 
water pressure affect humidifica- 
tion efficiency only insofar as they 
influence the quantity of water de- 
livered to the cell. 

Since the relatively large range 
and diversity of experimental data 
represented by the curves of Fig. 
8 (as well as the close similarity of 
curves for each combination of 
nozzles and cell analyzed in this 
fashion) indicate that most, if not 
all, cell packings exhibit similar 
behavior, it is desirable to inquire 
more closely into the manner in 
which the amount of water affects 
humidification. 

First of all, humidification effi- 
ciency is closely tied to the amount 
of wet surface in the cell, i.e., effec- 
tive area of packing. It is reason- 
able to believe that increased water 
rates produce more effective wet- 
ting of the available packing sur- 
face. Experiments with baffled wa- 
ter cooling towers and with gas ab- 
sorption towers packed with rings 
and saddles bear this out, and it has 
been concluded that the fraction 
of the packing surface effectively 
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wetted depends mainly on the liq- 
uid rate and but slightly on the gas 
velocity. 

Over the much narrower range 
of air velocities studied in these 
humidification experiments, the in- 
fluence of velocity undoubtedly be- 
comes exceedingly small. Further, 
increased water rate may affect 
humidification efficiency indirectly 
by narrowing the air passages and 
thereby increasing the local veloc- 
ity in the interstices of the fiber 
packing. Examination of factors 
affecting the magnitude of water 
vapor and heat transfer coefficients 
indicates that increased air velocity 
acts beneficially in this respect. 

Therefore, it must be recog- 
nized that small changes in water 
rate (all other conditions remaining 
the same) result in complex changes 
in the total effective wetted area 
of the packing, as well as in the 
magnitude of the transfer coeffi- 
cients. Theoretical analysis of the 
humidification mechanism indicates 
that humidification efficiency is in- 
versely proportional to some func- 
tion of the air velocity (Equation 
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2) but, in practice, the magnitude 
of the opposite change in effective 
wetted area and transfer coeffi- 
cients may more than offset the 
velocity effect. 

Referring to the curves in Fig. 
8 for the 2-in. deep curly glass cell 
packed to a density of 0.67 lb per 
cu ft, it may be seen that for equal 
water rates the %4 x 1/16-nozzle 
was more effective than the “4 x 
3/32-nozzle, and both were more 
effective, gal for gal, than the ¥% x 
0.209-nozzle. During the previous 
discussion of Fig. 5, it was noted 
that two % x 1/16-nozzles were 
less effective than two % x 0.209- 
nozzles. However, this is true only 
when comparing performance on 
a nozzle-for-nozzle basis; since it 
is clear from Fig. 8 that gal-for-gal 
the smaller nozzle is far superior. 

It is a well-noted fact that small 
nozzle orifices produce finer spray 
droplets and, consequently, a 
greater area of air-to-water inter- 
facial surface per gal of water 
sprayed. This hu'ds true for the pe- 
riod during which the droplets are 
air borne and, probably (though 
this is by no means certain), for the 
period during which they reside on 
the packing surfaces themselves. 
From this, it may be concluded 
that spraying the same water vol- 
ume from %4 x 3/32 or % x 1/16- 
nozzles would effect a significant 
and substantial increase in humidi- 
fication efficiency of the wet cell 
over that produced by the % x 
0.209-nozzle. For example, it may 
be seen from Fig. 8 that substitut- 
ing % x 3/32 for % x 0.209-nozzles, 
increased humidification efficien 
of the curly glass filled cell from 
82 to 92% at a water rate of 2.5 
gpm/1,000 cu ft; while use of % x 
1/16-nozzles raised humidification 
efficiency to 95% under the same 
operating conditions. 

The use of fine droplet spray 
nozzles increases the tendency of 
free water to penetrate the hu- 
midification cell and it is likely that 
the use of fine spray nozzles will 
be most successful with cell pack- 
ings of small diam fibers which 
possess good stopping characteris- 
tics for small diam water droplets. 


Air flow resistance—Cell resistance 
is an important factor in practical 
humidifier applications. When cells 
have the same air flow resistance, 
there is obvious merit in selecting 
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the one with greatest humidifica- 
tion efficiency (assuming cost, main- 
tenance and other factors are 
roughly equal). 

For example, the No. 800 glass 
cell had the same air flow resist- 
ance as the Nylon cell, but higher 
humidification efficiency (e.g., 93 
vs 86.5% at 380 fpm), and would, 
therefore, appear to be a better 
choice for cell packing, unless the 
Nylon fibers should prove to 
possess unusually good self-clean- 
ing ability or some other desirable 
property. 

Similarly, a choice could be 
made between a 4-in. deep Far-Air 
and a 4-in. deep Continental cell, 
solely on the basis of cost, since 
humidification efficiency and air 
flow resistance were closely equiv- 
alent. 


Experience with fibrous filters 
suggests that air flow resistance of 
washer cells should be directly pro- 
portional to cell depth and an ex- 
amination of air flow resistance 
curves in Fig. 9 for three thick- 
nesses of Continental cell wetted 
with two % x 3/32-nozzles at 15 
psi water pressure bears this out. 


The air flow resistance curve 
for each of the cells appearing in 
Fig. 2 is shown in Fig. 9. It is 
especially significant that the rela- 
tive order of the curves is quite 
different in these two Figs. (indi- 
cating that certain of the cells are 
capable of producing air humidifi- 
cation with lower power require- 
ments). 


There is a temptation to com- 
bine, in some manner, data on air 
flow resistance and humidification 
efficiency and to derive a “figure 
of merit” value for each cell, or 
cell-nozzle combination, which 
rates units on an overall basis such 
as “percentage points of humidifi- 
cation efficiency per hp of energy 
expended on air and spray water.” 


While figures of this sort are 
always of considerable interest, 
they fail to account properly for 
the relative importance of the two 
factors in any given situation. In 
certain instances the “merit figure” 
would have to be heavily weighted 
in favor of air flow resistance (e.g., 
application of humidification ap- 
paratus to existing systems) while 
in others, the reverse would be 
true (e. industrial constant hu- 
midity chambers). Under these cir- 
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cumstances it is thought preferable 
to consider each factor separately. 

The quantity of water sprayed 
onto the face of the cell has an im- 
portant influence on air flow re- 


sistance, just as it has for humidifi- 
cation. In Fig. 10 are pressure drop. 
velocity curves for a 1.75-in. deep 
Nylon fiber cell when dry and 
when wetted at 4 different water 
rates with two % x 0.209-nozzles, 
It may be noted from the Fig. that 
the cell had greater resistance 
when wetted than when dry and 
that each incremental increase in 
water rate produced a smaller and 
smaller increase in air flow resist- 
ance. This same pattern was noted 
with other cells, as well. It is be- 
lieved that most of the increased 
energy loss represents energy trans- 
fers from air to liquid during the 
process of blowing water droplets 
off the cell surfaces, since the large 
air passages of cells like the Con- 
tinental are not likely to be greatly 
restricted during wetting. The per- 


Table |—Wet Cells 


Cell Manufacturer 
Designation and Identification 


Continental 


Inc. Type EWA 


Far-Air Farr Co. 


Far-Air Filter 


No. 800 glass Buffalo Forge Co. 


No. 800 Glass Cell 


Crimped Nylon An experimental, hand- 
packed cell 


6-den. Dynel Buffalo Forge Co. 

Rubber bonded Dynel 
Cell Packings (63% 
fibers and 27% bonding 


agent by wt) 


24-den. Dynel Same as above 


An experimental, hand- 
packed cell 


Curly glass 


Gross 
Thickness Packing Surface 
Description in. sqft/cuft sqft 


Continental Air Filters, Packed with herring- 
bone crimped alumi- 
num ribbons ........ 2 155 32.5 


0.009 in. thick, 12 in. 
long, and 2, 4 or 6 in. 
Packing arranged in a 
geometric pattern to 
provide convoluted 


flow channels 3% in. sq. 


Multiple layers of her- 
ringbone crimped brass 
wire mesh woven from 
0.01-in. diam wire and 
having 16 openings 


4-8-in. ling glass fibers, 
135-micron diam, ran- 
dom packed in planes 
parallel to cell face; 
3.2 Ib fibers per cu ft 


cell volume ......... 


4-in. long crimped 
Nylon fibers, 250-mi- 
cron diam, random 
packed in planes paral- 
lel to cell face; 1.17 Ib 
fibers per cu ft cell 
volume 


Bonded fiber pack con- 
taining 0.5 lb of 25- 
micron diam fibers per 
cu ft of cell volume .. 


Bonded fiber pack con- 
taining 0.6 |b of 48- 
micron diam _ fibers 
per cu ft of cell vol .. 


1-2-in. long curled py- 
rex glass fibers (K- 
115), 37-micron diam, 
random packed 0.67 
Ib of fibers per cu ft 
of cell volume ....... 


4 155 


6 155 


4 120 


2 210 


2 168 


168 


65 


97.5 


51 


52 


55.5 


35 


35 
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sentage increase in air flow resist- 
ance due to cell wetting appears to 
be roughly the same over the en- 
tire range of velocities tested, and 
the slope of the resistance-velocity 
curves was approximately 0.6; close 
to fully-turbulent flow, which would 
have had a slope of 0.5. 


DISCUSSION OF RESULTS, 
SUMMARY AND CONCLUSIONS 


All the tests which have been de- 
scribed refer to a single wet cell 
without an entrainment eliminator. 
The use of an entrainment elimina- 
tor of one type or another is com- 
mon practice in commercial wet 
cell washers. As its function is to 
remove liquid droplets, it is reason- 
able to expect that the surfaces of 
the entrainment eliminator will be- 
come wetted to some extent and 
that increases in air humidification 
will occur. 

Since the magnitude of this 
increase is affected by the type of 
entrainment separator utilized, by 
the entrainment characteristics of 
the cell and by the spray droplet 
size produced by the nozzles, the 
use of eliminators during these 
tests, designed to evaluate the basic 
efficiency of a single humidification 
cell, would have been a needless 
complication; and so they were 
omitted. 

Identical wet cells often are 
used in series for increased effect. 
Theoretical considerations suggest 
that the magnitude of heat and 
mass transfer coefficients, discussed 
previously, does not change as 
the humidification process _pro- 
gresses toward saturation; and test 
results appear to be in agreement. 
Therefore, it may be concluded that 
each identical stage of a multi- 
stage wet cell unit produces the 
same percentage change in the con- 
dition of the air that reaches it and 
that the performance of a multi- 
stage unit may be predicted from 
knowledge of single cell perform- 
ance, 

The amount of liquid carry- 
over, or entrainment, may be im- 
portant in certain installations. Al- 
though this factor has not been put 
on a quantitative basis, there is no 
oy that the carryover from 

€ wire screen and aluminum rib- 
bon packed cells was greatly in 
excess of the carryover from the 
fiber cells. Judging from the large 
air openings and slight offset of 
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alternate baffle sections present in 
the Continental and Far-Air cells, 
large amounts of liquid carryover 
are not surprising. In practice, this 
type of cell should always be fol- 
lowed by a moisture eliminator, 
preferably a fine fiber dry pad, 
when absence of free moisture in 
the humidifier outlet is critical. 
Perhaps the most interesting 
information to come out of this 
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investigation is recognition of the 
negligible effect of air flow rate on 
humidification efficiency over the 
range of velocities investigated. 
Humidification efficiency was found 
to be related directly to the ratio 
of water to air and to the water 
surface area produced by the spray 
system. 

This suggests a number of in- 
teresting possibilities: first, that 
considerable improvement in hu- 
midification efficiency can be 
achieved by maintaining the same 
spray volume but changing from 
coarse spray nozzles to fine spray 
nozzles. The magnitude of the hu- 
midification increase achievable by 
this means appears to be of far 
greater value than the modest in- 
crease in cost for the extra piping 
and nozzies, and second, that con- 
siderable increases in washer air 
flow capacity appear to be practi- 
cal, provided increased spray rates 
are utilized. 


The principal deterrent to sub- 
stantially greater air flow rates is 
the corresponding increase in air 
flow resistance. However, there 
seems to be great interest in high 
pressure heating-ventilating sys- 
tems for office buildings, hotels, 
apartments, etc., in which high 
pressure, high velocity air streams 
are conveyed to the point of utili- 
zation and there expanded and 
mixed prior to release to the oc- 
cupied space. 

It seems unlikely that increased 
air flow resistance of a washer 
would be a serious obstacle in sys- 
tems of this type and the distinct 
advantages of smaller, cheaper and 
larger capacity units for the same 
humidification efficiency are ob 
vious. Doubtless these factors are 
of considerable significance in con- 
ventional systems as well. Cer- 
tainly, for commercial and indus- 
trial installations, increased air flow 
resistance should be a minor hin- 
drance compared to the advantages 
enumerated above. 

For applications where humid- 
ity conditions close to saturation at 
exit from the washer are not re- 

uired, the use of cells such as 
the Far-Air and Continental units 
may be advantageous because of 
quite low air flow resistance and 
ease of installation. Where virtually 
complete humidification is required, 
two stages of Far-Air and Conti- 

(Continued on page 104) 
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UNITED ENGINEERING CENTER PAGE 


Toledo Is Third Chapter 
to Achieve its UEC Quota 


underway. 


Toledo is the third ASHRAE Chapter to achieve its quota in the United 
Engineering Center Building Fund Campaign. The first two were the Central 
Oklahoma Chapter (ASHRAE JOURNAL, June 1960, page 59) and the 
South Piedmont Chapter (ASHRAE JOURNAL, October 1960, page 80). 


To date, Regions Vill, IV and V, in this order, each have produced a 
winner. There are still 85 Chapters to attain their quotas. The February 1961 
issue of the JOURNAL reported that 44 Chapters had organized ASHRAE- 
UEC Fund Raising Campaigns. At this writing, 61 Chapters have campaigns 


As of February 3, 1961, our Society had raised $32,060.64 towards our 
pledge of $250,000.00. We still have $217,939.36 to go. 


HOW DO YOU RAISE MONEY? READ THIS REPORT FROM CLYDE STONEKING AND C. B. 
CLASPILL, CO-CHAIRMEN OF THE CAMPAIGN FOR THE TRIUMPHANT TOLEDO CHAPTER 


"We of the Toledo Chapter of ASHRAE are proud that 
our quota for the UEC Building Fund has been fulfilled; the 
pledges and checks are enclosed. We would like to elaborate 
a little on how we handled the campaign, in the hope that 
it may help other chapters do the same. 


“Our campaign drive was organized as follows: 


STEP I—The Toledo Chapter has 102 members and our 
quota was $1,530.00, based on a contribution of $15.00 
per member. Assuming only 60 percent of the member- 
ship would contribute, we asked for a pledge of $24.00 
from each member. 


STEP II—A committee of 21 men was organized so that 
each member could be contacted personally . . . NOT 
BY PHONE. Each committeeman had only five men 
to contact. The committee was composed of: 

Officers 

Board of Governors 


CONGRATULATIONS TO 


Attendance and Reception Committee 
Membership Committee 
UEC Fund Committee 


“A letter was mailed about one week before the campaign 
opened, advising members that they would be contacted soon, and 
explaining why. Within one month, all pledge cards were turned 
in and totalled. We had raised $1,515.00. The Toledo Chapter 
donated the $15.00 balance. 


“We are very proud to enclose our quota in full, as follows: 


Contributed in drive ................ $1,500.00 
Contributed previously ............. 15.00 
Contributed by the Toledo Chapter 15.00 

$1,530.00 


"The ASHRAE-UEC Fund Co-Chairmen, Clyde Stoneking and 
Charles Claspill, are deeply indebted to our President, James 
Wilkie, who worked so industriously to keep the campaign rolling 
to a successful completion.” 


THE TOLEDO CHAPTER! 


IN CONSIDERATION OF THE GIFTS OF OTHERS INTENDS TO GIVE TO 


UNITED ENGINEERING CENTER BUILDING FUND 


BALANCE TO BE PAID QUARTERLY SEMIANNUALLY 


MEMBER ASHRAE 


CHECK MAY BE MADE PAYABLE TO UNITED ENGINEERING TRUSTEES, INC. 
29 WEST 39TH STREET, NEW YORK 18, N. Y. 
GIFTS ARE DEDUCTIBLE FOR INCOME TAX PURPOSES 
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WHAT ARE YOU DOING 
TO HELP BUILD 
THE UNITED ENGINEERING CENTER? 


For 1961, let’s reaffirm our pride 
in our profession by supporting 
financially this tangible symbol of 
the progress of engineering. Send 
in your contribution NOW! 
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INSTALLATIONS IN STORES 


To ASHRAE: 


I seek information regarding new and 
outstanding installations of ventilation 
and air conditioning equipment in de- 
partment stores and shopping centers, 
especially in the Los Angeles area. 
Will you name a few such stores and 
also explain the features you consider 
to be of nn 


. M. 
Stockholm, Sweden 


Two approaches in the commercial 
field which have been used increas- 
ingly during the past few years are 
the dual duct air conditioning 
system and air curtains in place of 
doors. We do not have reports on 
specific installations in the Los 
Angeles area that we could send 
you, however, we suggest that you 
review the commercial publications 
in the air conditioning field. 


LICENSING INFORMATION 
To ASHRAE: 
I seek information relating to license 


laws for refrigeration engineers and oper- 
ators that are enforced, or will be en- 


Inquiries of the month to ASHRAE Headquarters 
covered many points as to technical facts, standards, 
practices, personnel and published references. From 
these, the following have been selected and con- 
‘densed as being those replies of some general in- 
terest and value to ASHRAE members. 


forced, by any states. These should be 
basic laws covering the various classes of 
licenses and the sizes of equipment that 
each licensee would be allowed to oper- 


ate. 
R. J. G. 


Licensing of refrigerating engineers 
is not normally a state activity. A 
number of municipalities, however, 
among them New York City and 
Chicago, do have specific licensing 
requirements. You may find it help- 
ful to obtain copies of existing city 
codes. It is suggested that you con- 
tact Executive Secretary Henry G 
Strong of the Air Conditioning and 
Refrigeration Industries Safety 
Committee, for any comments he 
may have on this subject. 


WHAT SCHOLARSHIPS? 
To ASHRAE: 


I am a New Zealand engineering gradu- 
ate, at present in England under a 
Federated British Industries Scholarship. 
I have been working here for two years 
as a heating and air conditioning engi- 
neer. The Federated British Industries 
Scholarship has enabled me to become 
familiar with English products and 
methods of working while serving with 


English firms. Can you tell me if there 
are any similar scholarships enabling 
foreign graduates to visit America? I 
cannot work in America in the usual 
way, due to the quite limited number of 
United States Immigration visas issued to 
New Zealand citizens. 

F. N. B. 

Horley, Surrey, England 


We would suggest that you contact 
the Institute of International Edu- 
cation, 1 East 67th Street, New 
York, N. Y. 


REFRIGERANT 12 SPECIFICATIONS 
To ASHRAE: 


What are the latest standards set for 
commercial Refrigerant 12 in the U.S., 
specifically with regard to moisture con- 
tent in ppm by weight in the refrigerant? 
Do standards (or requirements) concern- 
ing this aspect vary for capillary tube 
systems and systems utilizing conven- 
tional methods of refrigerant control? 
Reference to relevant publications, stand- 
ards or data sheets — be helpful. 
Canberra, Australia 


Present specifications for Refriger- 
ant i2 and other commercial fluoro- 
earbon refrigerants are given in 
duPont Technical Bulletin B8; spe- 
cifications of other manufacturers 
of such products in the U. S. are 
essentially identical with these. No 
distinction is made as to whether the 
refrigerant is to be used in a capil- 
lary-tube system or in any other 
type of system, regardless of the 
controls used, since the one product 
is suitable for most applications. 
For many years the moisture 
specification was 25 ppm. As re- 
frigeration equipment manufactur- 
ers improved drying and evacuation 
techniques, this specification has 
been lowered to 10 ppm. Nonab- 
sorbable gas content in the vapor 
phase has also been reduced from 
5.0 to 1.5 vol % for a similar reason. 


BULLETINS 


Plug Valves. Applicable for air con- 
ditioning and heating because of such 
advantages as drop-tight shutoff, one- 
man operation, no stuffing box leaks 
or vibration when throttling and posi- 
tive, quarter-turn, rotary action, this 
line of lubricated plug valves is the 
subject of four-page Bulletin V-620. 
Included are a description of the 
basic principle of the unit, its ad- 
vantages and details on selection of 
the right balancing valves for air con- 
ditioning and heating systems. Nu- 
merous photographs, drawings and 
charts illustrate the text. 
Rockwell Manufacturing Company. 
Meter & Valve Div, 400 N. Lexington 
Ave., Pittsburgh 8, Pa. 


Selector. Developed to aid engineers 
in selection of high induction air con- 
ditioning units when designing new 
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systems, this circular selector works 
like a slide rule. By turning a dial, 
engineers can determine size, nozzle 
pressure, total capacity and cfm of 
the unit needed to air condition a 
given space. Several alternate selec- 
tions can be evaluated by but a slight 
movement of the indicator dial. Com- 
plete instructions for using the selec- 
tor are printed on the dial face. 

Carrier Corporation, Syracuse 1, N. Y. 


Pumps. Rotary type positive displace- 
ment pumps for moderate or low 
viscosity, medium pressure service are 
the subject of eight-page Bulletin 50. 


‘ Product illustrations are accompanied 


by detailed descriptions. Tables pro- 
vide dimensions, capacities in gpm 
and selection information. 

Six-page Bulletin 255 is descriptive 
of the company’s line of twin screw 
pumps for noncorrosive liquids of 
wide viscosity range at pressures to 
350 psig and capacities to 550 gpm. 
Description, application, design and 


construction are discussed; data on 
shafts, bearings and packing rings is 
presented in tabular form; and a pump 
selection chart is included. 

Warren Pumps, Inc., Warren, Mass. 


Cork Insulation. For storage tanks and 
other metal vessels, Pioneer #820 is 
a cold-applied, spray-on insulation 
composed of fillers of cork and asbes- 
tos processed with a bituminous base 
by means of petroleum solvents. Ap- 
plied as a coating, it provides heat 
insulation, condensation resistance, 
corrosion prevention and protection 
against weather. 

Included in a four-page bulletin 
are information on use, composition 
and method of application; thermal 
insulation values of coatings ranging 
from % to one in. in thickness; and 
instructions for calculating the amount 
of product required. Photographs 
show various end uses. 

Witco Chemical Company, Inc., 122 
E. 42nd St., New York 17, N. Y. 
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E. K. Schultz (2nd) 


Plewes (2nd) 

. Smetak (Ist) 

. Estatice (2nd) 
. Alley 


REGION IV—J. G. WOODROOF, REGIONAL DIRECTOR 


Atlanta 

Florida West Coast 
Jacksonville 

North Piedmont 
Savannah 

South Carolina 
South Florida 
South Piedmont 


W. P. West 
K. W. Whittington 


D 

R. A. Craig, Jr. 

T. O. Curlee, Jr. 
A. R. Martin, Jr. 
E. V. Overcash 


J. C. Kirkpatrick 
R. D. Funderburk 
E. F. White 

W. O. Blackstone 


W. T. Foreman 


REGION V—J. H. DOWNS, REGIONAL DIRECTOR 


Central Indiana 
Cincinnati 
Cleveland 
Columbus 


Dayton 
Evansville 


Toledo 


80 


A. B. Keller 


George Winkelman 
Hepner 
Austin Jones 


T. A. Lutz 
R. E. Ahlf 


J. E. Wilkie 


W. L. Kercheval (1st) 
. E. Hunter (2nd) 

. Wood, Jr. 

. Schwirtz 

. Stluka (Ist) 

. Reverman (2nd) 
. Doench, Jr. 

. Shagaloff (1st) 

. Herndon (2nd) 

. Phillips (3rd) 

. Meyer 


SECRETARY 


C. W. Morrill 
D. J. Girard 


W. G. Kane 
P. A. Bourquin 


A. F. Worden, Jr. 
C. W. Zimmer 
H. V. Cross 

R. S. Barlow 


D. J. Kiely, Jr. 
G. C. Boncke 


F. Morley 
Joseph Tropp 


Partington 
Deeves 


Johnson 


Shepard (Asst. Secy.) 


L. M. 
H. B. 
R. C. Niess 
H.R 


H. N. Teuber (Rec.) 
R. Anderson (Cor.) 


R 
Cc 
Bowman (Secy.-Treas. 
. W. 


TREASURER 


W. R. Geissenhainer 
B. P. Morabito 
K. F. Henry 


Suerman Loud 
Robert Jorgensen 
Herbert Fox 
Alexander Petrecki 
H. A, Cosentino 


J. K. MacLean 
D. D. Hinman 


S. S. Bronski 
C, N. Pierson, Jr. 


Lucien Larocque 
D. Woolley 
D. C. Longman 


J. Kallman 
W. R. Vernon 


oodcock (Asst. Secy.-Treas. ) 


I. M. Patterson 
F, Thompson 


Sobieski 
R. J. Ruschell 
A. A. Lincoln 


Harold Shratter (Secy.-Treas.) 


A. B. Miller 


— 


Duffek 


R. T. Waites, Jr. 
J. E. Beard 
David Rickelton 


N. W. Dawe 


J. C. Turlington 


. Dean 
McNeil 
. Griffo 
. French 
. Gates 
. Hanna, Jr. 
. Dickterenko 
. Thompson 


R. M. Anderson 
N. E. Rau 

D. Boggs 

H. Barnebey 
D. C. McCoy 
K. C. Davis 


R. C. Moorhead 
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REGION VI—L. K. WARRICK, REGIONAL DIRECTOR 


Central Michigan 


Illinois 

Illinois-Iowa 

lowa 

Michigan 

Minnesota 

Western Michigan 


Wisconsin 


PRESIDENT 


W. M. Hassenplug 


Henstock 
Swanson 


. R. Curtis 
. E. Illingworth 


VICE PRESIDENT 


Roy Wick (1st) 
John Jennings (2nd) 
L. H. Streb 

D. G. 


cNamara 
. Jepson (Ist) 
. Rackliffe (2nd) 
. Miller (1st) 
L Andersen (2nd) 


REGION VII—J. F. NAYLOR, JR., REGIONAL DIRECTOR 


Baton Rouge 
Kansas City 


Louisville 

Memphis 

Middle Tennessee 
Mississippi 

Mobile 


New Orleans 
North Alabama 


St. Louis 


R. F. Dupuy 
A. J. Sneller 


R. F. Logsdon 
J. G. Coleman 
R. L. King 
W. D. Fortner 
K. E. Buck 
E. H. Sanford 


G. S. Lawrence 


K. O. Williams 


R. A. Neve 

W. M. Seurlock (Ist) 
E. M. Hopkins (2nd) 

. W. Rademaker (Ist) 
. B. Abbott (2nd) 
Avery, Jr. (Ist) 
. P. Hall (2nd) 

. E. Nichols 

. E. Strahan, Jr. 

. S. Posey 

. H. Maloney 

. R. Jackson (1st) 
i. Judd (2nd) 

. G. Meyers (Ist) 

. B. Killebrew (2nd) 


REGION VIII—W. J. COLLINS, JR., REGIONAL DIRECTOR 


Alamo 


Oklahoma 
as 


Fort Worth 
Houston 


Northeastern Oklahoma 
Shreveport 
West Texas 


G. M. Baker 
0. L. McCallister 


R. E. 
R. M. Kilpatrick 
G. F. Smith 


. Ransom, Jr. 


. Nichols 
. Guth, Jr. 


. Mason 


E. E. Cravens 

J. H. Lammons 

F. W. Gerling 

J. T. McKinney 

. A. Osterholm (lst) 
47 McFadden (2nd) 
R. Blanke 

. M. Daniel (1st) 

pa Jochen (2nd) 
R. 


ASS Ma: 


REGION IX—FRED JANSSEN, REGIONAL DIRECTOR 


El Paso 

Nebraska 

New Mexico 
Rocky Mountain 


Utah 
Vichita 


REGION X—T. J. WHITE, REGIONAL 


British Columbia 


Sacramento Valley 
n Diego 
n Joaquin 
ern California 
ucson 


SPECIAL BRANCH 
Panama and Canal Zone 


OVERSEAS BRANCHES 
ltaly 
Switzerland 
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John Holland 
Ryan 

R. P. Lee 

L. R. Bindner 


V. Q. Tregeagle 
L. R. Martin, Jr. 


W. F. Wiggins 


J. R. Hight 
Karl Guttman 
R. B. Campbell 
W. E. Cooper 
M. R. Overbye 


Holladay 
R. R. Brown 


G. F. Bertolini 
R. A. Goerg 


L 

. J. Stephens 
_M. Reed (ist) 

. G. Pritchard (2nd) 
. E. Warren 

. B. Peugh (lst) 
Paul Bauer (2nd) 


DIRECTOR 


D. B. Leaney (Ist) 
R. W. Hole (2nd) 
Fredrickson 


Tupper (2nd) 


Cc 

L 

S 

. G. Massart (Ist) 

. S. Stecher 


R. A. Barhan (Ist) 
Isidro Fong (2nd) 


A. E. Kummer 


SECRETARY 


H. R. Krueger 


D. A. Parkhurst 
M. L. Smith 

E. C. Giberson 
K. A. Nesbitt 

R. M. Jack 

W. Wessels 


F. W. Goldsmith 


L. J. Langlois 
Ernest Engelhardt 


K. J. Roy 
D. L. Lottinger 


E. W. Moats 

H. S. Thomas 
Julian Payne 

W. M. Green 

S. S. Simpson, Jr. 


R. B. Tilney (1st) 
H. R. Halt (2nd) 


. K. 

Hooper 
E 


James Kirchoff 
J. S. Tarlton 
J. F. Roberts 


H. W. Wortmann 
R. W. Scott 

D. D. Paxton 
Sidney Sellers 


J. N. Eichers (Secy.-Treas.) 


D. L. Manson 


William Baker 


W. Sigmundson 


Gaetano du Bot 
Kurt Wintsch 


TREASURER 


Peterson 


E 
. H. Hinkel 


Waraczynski 


G. S. Cox 
P. A. Moreno 


R. W. Anderson 
J. H. Montgomery 


R. L. Bibb, Jr. 
H. T. Allen 
J. N. Fondren 
R. D. Lewis 
G. C. Almond 


C, F. Barmeier 


W. W. Smith 
Walter Smith 
H. W. Bartlett 


Edgar Mitchell 
B. R. Peterson 
J. L. Desilets 
L. D. Niblack 


R. L. Surtees 


J. M. Phillipson 


S. J. Rohats 
L. E. Dwyer 
K. M. Wood 
C. W. Timmer 
D. J. Moare 


J. R. Handy 

C, E. Butcher 
George Yamaguchi 
J. R. Hall 

J. H. O’Hair 


A. M. Hele 


Uberto Stefanutti 
A. E. Paerli 


8| 


J. C. Scott E. R. Teske 
R. F. Demange P. J. Hannon ‘ 
J. R. Bain L. L. Kelley 
( J R 
I R : 
‘ ( L 
I 
Po R. E. Reese T. A. Stephens 
T. W. Turner G. M. Cook 
W. H. Luedecke W. M. Fairchild P. H. Dobbins 
N ur C. O. Jensen EN: 
A Oslin Nation 
J H. E. Cunningham 
J. K. C. Gruber 
J 
J 
Central Arizona 
Golden Gate D. A. Delaney : 
Inland Empire D. E. Arnold : 
Oregon J. L. Waymire 
| Puget Sound D. M. Hopkins 
W. B. Lander R. E. Stockwell 
ickson Carl Dielgat 
Rodkin W. L. Grotzke 
Hall B. L. Hutchinson, Jr. fy 
Hamilton D. D. Shipley 


Meetings ahead 


March 5-8 — National Association of 
Frozen Food Packers, Annual Con- 
vention and Exposition, Dallas, 
Texas. 


March 27-30—National Association of 
Refrigerated Warehouses, Annual 
Meeting, San Francisco, Calif. 


March 27-31 — Third National Sym- 
posium on Temperature. Sponsored 
by the American Institute of 
Physics, Instrument Society of 
America and National Bureau of 
Standards, Columbus, Ohio. 


April 5-7 — Gas Appliance Manufac- 
turers Association, Annual Meeting, 
Boca Raton, Fla. 


April 11-14 — 2nd International Re- 
frigeration and Air Conditioning 
Exhibition and Technical Conven- 
tion, sponsored by World Refrig- 
eration, London, England. 


April 20-22 — Refrigeration Research 
Foundation, Annual Meeting, Palm 
Beach, Fla. 


April 23-27 — National Association of 
Refrigerated Warehouses, Annual 
Meeting, Palm Beach, Fla. 


April 23-27 — Oil Heat Institute, 39th 
Annual Convention, Washington, 
D.C. 


May 16-18 — Building Research Insti- 
tute, Spring Conferences, Washing- 
ton, D.C. 


May 21-24—Industrial Heating Equip- 
ment Association, Hot Springs, Va. 


May 22-25—Design Engineering Show, 
Detroit, Mich. 


June 12-15—National District Heating 
Association, 52nd Annual Meeting, 
Portsmouth, N. H. 


June 12-15 — Institute of Boiler and 
Radiator Manufacturers, Annual 
Meeting, Absecon, N. J. 


June 25-30 — American Society for 
Testing Materials, Annual Meeting, 
Atlantic City, N. J. 


June 26-28 — American Society of 
Heating, Refrigerating and Air 
Conditioning Engineers, 68th An- 
nual Meeting, Denver, Colo. 
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News of ASHRAE members 


New jobs 


Frank Higham, Director of Manufacturing of Viking Copper Tube Company 
since 1957, has been elevated to the post of Vice President. He was instr: 
mental in development of the “bull block” technique of drawing copper tubin 
for the Metals Div of Imperial Chemical Industries, Ltd., and was responsib 
for developing, planning and implementing new drawing and production 
techniques for fabrication of thin-wall copper tubing. 


Willard S. Levings has been named Manager of the Trane Company Boston 
sales office, advancing from his post as Assistant Manager. Also elevated was 
Joseph E. Appelt, appointed Manager of the Grand Rapids office. He has been 
with that office for more than twenty years. 


Jack A. Hallinan, appointed Director of Engineering for 
the Kewanee Plant of American-Standard, was head of 
the research and development laboratory for more than 
two years prior to this. Before joining the company in 
1958, he served in engineering positions with National- 
U.S. Radiator and Cyclotherm Corporations. 


Albert K. Miegl has been appointed Chief Engineer of Arkla Air Conditioning 
Corporation. 


Edward N. Kerrigan, with York Div of Borg-Warner Corporation since 1923, 
has been appointed Southwest Regional Manager for engineered machinery 
sales. He served in Detroit and Indianapolis before assuming his most recent 
post as Central Region Manager of field services in Chicago. An alumnus of 
the University of Illinois, he is a past-Chairman of the Indianapolis Section 
of the former ASRE, past-Chairman of ASHRAE Technical Committee 5.2 
for Dairy, Poultry and Allied Products, and past Vice Chairman of the Indiana 
Society of Professional Engineers. 


Peter J. Dalton is now Vice President in Charge of Sales, Air Conditioning, 
Inc. Prior to this, he was associated with Welbilt Air Conditioning & Heating 
Corporation in a similar capacity. He also has served as Product Sales Manager 
of Worthington Corporation, Regional Manager for Chrysler Airtemp Div and 
President of his own organization. In addition to ASHRAE, he is a member 
of the American Society of Mechanical Engineers, Member of the Board of 
General Managers of the American Institute of Management, Member of the 
Engineering Board for Specialized Engineers for the War Manpower Com- 
mission and Executive Member of the Research Institute of America. 


Carlos E. Dominguez is now Export Manager for Remington Corporation. His 
most recent position was that of Regional Manager for Chrysler International, 
with headquarters in Havana, Cuba. After receiving his mechanical engineer- 
ing degree from New York University, he studied air conditioning at Columbia 
University. His air conditioning experience spans a period of twenty years, 
during most of which time he was with General Electric Company. 


Thomas H. Ford is now Executive Vice President and 
General Manager of Danfoss, Inc., in which post he will 
be responsible for operations of this American subsidiary 
of Danfoss of Denmark. Educated at Columbia University 
and Rensselaer Polytechnic Institute, he most recently 
was Assistant to the Executive Vice President of Fedders 
Corporation. Prior to that he was Product Manager of 
the air conditioning dept, Whirlpool Corporation. He also 
has served as Product and Engineering Manager of the 
air conditioning dept of Radio Corporation of America, 
Sales and Application Engineer for Vilter Manufacturing 
Company and Sales and Application Engineer for West- 
inghouse International Company. 
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Irvin B. Secord, for several years national sales manager for Drayer-Hanson 
until joining Hi-Press Air Conditioning of America, Inc., last spring, has 
returned to Drayer-Hanson following its merger with Hi-Press. His new post 
will be that of national sales manager for the Drayer-Hanson domestic and 
foreign operation and Hi-Press small-pipe, high velocity Marine air conditioning 
systems. 


William R. Rinelli was elected Vice President of Ansul 
Chemical Company at the annual meeting of the Board 
of Governors. General Manager of the Chemical Products 
Div since 1959, he originally joined Ansul in 1935 as a 
research chemist. Other posts in which he has served 
include Assistant Director of Research and Development 
and Coordinator of Product Planning. 


Hermann C. Hoffmann has been named General Sales Manager of Carrier Air 
Conditioning Company, changing from his former post as General Sales 
Manager of direct sales. In addition, John F. Kooistra, who has served as 
western regional manager and Director of Marketing Services for direct sales, 
has been appointed Manager of direct sales. John F. Manion, formerly Man- 
ager of distributor sales in the southeastern region, comes to Syracuse as 
Director of Marketing Services. 


Willard B. Buck is now Sales Manager, Air Conditioning, for Bohn Aluminum 
and Brass Corporation’s Danville Div. After graduation in 1946 from the 
University of Minnesota, he was an instructor in the Minneapolis Sales School 
of Minneapolis-Honeywell Regulator Company. Later, he served as a manu- 
facturers’ representative and in sales management positions for a manufacturer 
of air conditioning products. 


James O. Honeywell, a sales engineer for the past three years, has been ap- 
pointed Assistant Sales Manager of Baltimore Aircoil Company, Inc. 


David H. Dufur has been named by Dunham-Bush, Inc., as District Manager 
for the San Francisco area. Formerly Assistant District Manager, he will now 
direct all sales engineering activities for air conditioning, refrigeration and 
heating products. 


Donald W. Nesbit, Jr., West Coast salesman for duPont’s Freon Products 
Div, has been transferred to the Div’s main offices in Wilmington, Del., to 
handle special projects and studies in the field distribution of refrigerants. 
He joined the company in 1951. 


Ralph S. Beeson, head of Ralph S. Beeson Company, has been appointed 
Kansas City representative for air conditioning products by Recold Corpora- 
tion. His company was organized in 1954. 


Richard F. Kelly, previously Manager of Distribution, has been named General 
Sales Manager for packaged products of York Div, Borg-Warner Corporation. 
He joined the company in 1948. 


Honors and recognitions 


Rudolph Plank, Honorary Member of ASHRAE, will celebrate his 75th birth- 
day on March 6, 1961. 


Necrology 


Arthur G. Sutcliffe, 79, who had been Chief Engineer for Ilg Electric Ven- 
tilating Company for 32 years prior to his retirement in 1947, died recently. 
He was a Life Member of ASHRAE. 


Herman F. Kruger, deceased, had been a member of the Society since 1948. 

He entered the refrigeration field in 1918 as a refrigeration engineer for 

Cordon L. Hayes, and subsequently served with Modern Home Appliance 

Company, W. A. Case & Son Manufacturing Company, Chief Engineer for 
Mitchell and Project Engineer for Acme Industries, Inc. 
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rate of drying. . . with air is cited 
as depending primarily on the bound- 
ary layer film. Arrangement of 
nozzles on a recently developed dryer 
produces a thin laminar film, wherein 
the heat and mass transfer coefficients 
depend on the square root of air 
velocity divided by continum length. 
Utilizing this relation, the dryer re- 
ferred to secures high drying rates 
without deleterious effects on the dry- 
ing surface. Canadian Refrigeration 
and Air Conditioning, January 1961, 
p 22. 


snow melting systems. . . for resi- 
dential applications should be low in 
first and operating cost; keep the walk 
free of ice, snow and slush at all 
times; not require the attention of the 
occupant; be so designed that the 
boiler need not be oversized in order 
to carry the combined loads of house 
heating and snow melting; and opera- 
tions of the system should not inter- 
fere with house heating performance. 
To secure operating data which would 
lead to development of a guide for 
residential systems, IBR constructed 
an experimental installation. Results 
and recommendations are detailed 
here. Air Conditioning, Heating and 
Ventilating, January 1961, p 51. 


industrial ventilation . . . must be 
safe for its own operating and mainte- 
nance personnel as well as for the 
plant served. Safety standards de- 
veloped for two installations are 
cited. Some of these provisions, for 
roof exhausters, include: access to 
and removal of the motor and pro- 
peller shall be fromi the roof to pre- 
vent under-the-roof maintenance: 
each unit shall be equipped with a 
separate non-fused normal-duty dis- 
connect switch in an_ enclosure 
mounted on the outside of the throat 
or a bracket attached to the base: 
gravity dampers shall be constructed 
of galvanized sheet steel. Also out- 
lined are safety standards for direct- 
fired make-up air units. Mechanical 
Engineering, January 1961, p 39. 
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E 9 meeting, were Cliff Prail, architect; Howard Hol- 

= brook, contractor; D. C. Murphy, supplier; and 

E W. E. Nanes, consulting engineer. 

= Specifications should be shown on the draw- 

= ing, contended speaker Prail, and the owner should 

= define the scope of the drawing. Also needed is 

Z closer coordination between plans and specifications. 

E Howard Holbrook examines specifications twice, 

= he stated, first when bidding, in order to estimate 

E cost, and then after the job has been obtained. 

a Standardization of specifications is not always cer- 

E tain and varying interpretations can cause difficulty. 

E CHAPTER MEETING DATES 

Mar Apr. May 

Arkansas 21 18 16 
Baton Rouge ............ 21 18 16 

E British Columbia ........ 15 12 10 
Centra] Arizona .......... 6 3 1 Florida West Coast 

Central Indiana .......... 14 ll 9 

E Central Michigan ........ 14 11 9 Golden Gate ........... 

= Central New York ....... 8 — 17 Hampton Roads ....... 


What ASHRAE Chapters are doing 


January field trips covered visits to the University of Arizona, San 
Diego State College and plants of manufacturers of insulation and 
compressors. Topics of contemporary interest discussed at other 
meetings included air pollution and temperature control of satellites. 


CLEVELAND .. . Unusual problems encountered in 
the design of a recent job were described by Myron 
Jones of Byers, Urban, Klug & Pittenger, speaker 
at the January meeting. On curtain wall construc- 
tion for the project, the Cleveland Institute of 
Music, a special thin tube enclosure was designed 
to act as cover for the radiation and as a wall itself 
from the floor to the sill level. Although this radia- 
tion cover was costly, there were savings in floor 
space. 
In another area where the architect wanted as 
high a ceiling as possible, duct work in the ceiling 
was eliminated by designing a thin tube convector 
of greater than normal depth. This convector was 
separated into two chambers, the front half acting 
as a conventional thin tube convector and the back 
half as a hot or cold air duct with a grille along the 
top. 

Limited boiler space dictated selection of 
smaller boilers than normal, but analysis of the sys- 
tem determined that the building could be heated 
as specified those few days of the year when out- 
side temperature approached winter design simply 
by eliminating all outside air from one of four fan 
systems. 
who's doing what . . . H. MacNair is working on 
the local UEC Building Fund Drive. Clarence W. 
Rueppel has reported six new members. 


IOWA . . . Comprising a panel which discussed 
“What Specifications Mean to Me,” at the January 


To supplier Murphy, a primary consideration 
is the originator of the specifications. They should 
be continuous, in logical order and written spe- 
cifically for each job. Performance requirements 
for the equipment should be stated, suggesting 
reference to recognized standards. 

W. E. Nanes averred that the intent of the 
individual regarding the performance of his equip- 
ment can cause problems for the engineer, who 
must work with the owner, architect, contractor and 
supplier. Closer cooperation was suggested. 


KANSAS CITY . . . Two films were shown at the 
January 3 meeting by Harry D. Jones, Senior Engi- 
neer of Buildings for Southwestern Bell Telephone 
Company. 

who's doing what . . . Merl Harryman, Chairman 
of the Vocational Guidance Committee, reported on 
the Committee’s activities in organizing a Student 
Chapter in Kansas City. Approximately 25 students 
have expressed interest in this project. James Duke- 
low reported 14 new Chapter members. 


TOLEDO . . . “Toledo’s Urban Renewal Develop- 
ment Program” was detailed at the January meeting 
by Jack Wittenberg. Projects discussed included 
Chase Park, Gunkle, Vistual Meadows and Ironville. 
who's doing what . . G. R. Munger, Chairman 
of the ASHRAE Publications Committee, was pres- 
ent to discuss the research program of the Society. 


MIDDLE TENNESSEE . . . Dr. Robert S. Rowe, Dean 
of Engineering at Vanderbilt University, spoke at a 
recent meeting on aims and opportunities of Van- 
derbilt in the area of engineering training. 


WESTERN MICHIGAN . . . “High Temperature Hot 
Water” was the topic presented at the January 9 
meeting by Gilbert F. Carlson, Chief Engineer of 
Bell & Gossett Company. Hot water is discussed, 
generally, under four categories: chilled water at 
50 F, low with a maximum temperature of 250 F, 


Mar Apr. May Mar Apr. May 
Illinois-lowa ............. 20 17 1S 
13 10 8 Inland Empire ........... 13 10 8 
20 17 15 ee 13 10 8 
20 17 15 a: ae 6 14 1 
7 4 2 La Ville de Quebec ...... 14 11 9 

15 19 17 OS Pere 13 10 8 
7 4 2 20 17 15 
17 21 19 20 17 
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medium at 300 F and high at 400F. The former 
standard for low temperature design was a 20F 
drop that gave 10,000 Btu at one gpm. By raising 
the temperature, the amount of water necessary 
is decreased and the temperature drop is increased, 
resulting in savings in pipe size and hp. 

Speaker Carlson compared a 20 F temperature 
drop with a 200F drop. Needed for the former 
was four-in. pipe and six hp, while the latter re- 
quired but two-in. pipe and % hp. Disadvantages 
cited for use of high temperature hot water include 
the necessity for specially designed valves and fit- 
tings. Need for a good static head with a steam 
drum, to prevent the flashing of steam at the pump, 
was mentioned. 
who's doing what R. J. Waalkes, Chapter 
delegate to the Regional Meeting in Des Moines, 
reported on activities at the meeting. S. M. Paga- 
nelli, James Shuster and Harold Wolters were elected 
to the Nominating Committee. 


SACRAMENTO VALLEY . H. L. Barnebey, Vice 
President of Barnebey-Cheney Company, spoke at 
the January 4 meeting on “Activated Charcoal .Air 
Purification.” 


PITTSBURGH . . . Latest information available on 
“Missiles, Satellites and Spacecraft” was presented 
at the January 23 meeting by Consulting Engineer 
Carl J. Long, President of the Consulting Engineer's 
Society of Greater Pittsburgh. Taped recordings of 
radioed messages from both Russian and U. S. satel- 
lites were played. 


AUSTIN . . . Program for January was a panel dis- 
cussion on “Legal and Bonding Practices of the 
Construction Industry.” 


CENTRAL NEW YORK .. . R. A. Barr took over as 
President of this Chapter at the January 11 meet- 
ing, presenting to outgoing President L. L. Schneider 
the Past Presidents’ Certificate. Guest speaker for 
the evening was William D. Adams of Niagara Mo- 
hawk Power Corporation. His topic was “Electric 
Space Heating”. 


MICHIGAN . . . Stressed in the talk of Bernard D. 
Bloomfield, Assistant Director, Div of Occupational 
Health, Michigan Department of Health, given at 
a recent meeting, was that no one group of pollu- 
tants is the cause of the growing problem of air 
pollution, but that many “subtle vectors” were add- 


Middle Tennessee 
_ 13 10 8 


Mississippi 27 24 22 Northern Ohio ........ 
National Capital ......... 8 12 10 Ottawa Valley ......... 
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ing to the resultant. Sulphur dioxide was offered 
as the greatest single pollutant. To combat this 
problem, legislation for control of as many causes 
of pollution as possible is needed. 

Members attending the January 16 meeting 
were guests of the Central Heating Department 
of Detroit Edison Company. Phases of industrial 
piping were discussed by R. A. Vance, Senior 
Design Engineer; A. I. Rohrig, Materials Engineer; 
and E. G. Shifrin, Welding Engineer. 


SOUTHERN CALIFORNIA Conditions in areas 
inside buildings and adjacent to conditioned spaces, 
such as pipe shafts and ceiling spaces, were dis- 
cussed by James Crawford of Armstrong Cork Com- 
pany at the December meeting. Studies have been 
made to establish adequate insulating methods and 
vapor seals to prevent condensation and consequent 
damage. Speaker Crawford supplemented his talk 
with slides and graphs. 

Topic of January speaker H. L. Barnebey, Vice 
President of Barnebey-Cheney Company, “Activated 
Charcoal Air Purification” was directed to the 
economics and design of air conditioning and 
ventilation systems using treated air in lieu of a 
percentage of outside air. Reduction, by this means, 
of cooling, initial and operating costs was presented 
as a factor to be evaluated in designing a system. 
Examples of the calculations involved were given, 
and charts were shown which have been developed 
to simplify the necessary steps. Conclusion of the 
speaker was that, with activated carbon filtration 
equipment and servicing facilities now available, 
the design engineer has been provided with a new 
tool to use in the design of air conditioning systems. 


ROCHESTER . . . Thermo-equalizing expansion and 
back pressure control valves were two major areas 
of discussion in the presentation of Erwin Lodwig 
of Alco Valve Company, speaker at the January 11 
meeting. His topic was “Refrigerant Flow Control 
Valves of All Types.” 


CENTRAL PENNSYLVANIA . . . January 9 was the 
annual Joint ASHRAE-ASME meeting, held at Arm- 
strong Cork Company. Speaking were Eugene D. 
Scribner and Thomas Mariner, on the subject 
“Armstrong’s 1000-Ton Air Conditioning System.” 
The central portions of the office and laboratory air 
conditioning installation, which includes suspended 
ventilating ceilings, were viewed by those in at- 
tendance. 
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Speaker Scribner described the air conditioning 
equipment for the general office system and pre- 
sented a sound tape and slides prepared by Dr. 
Mariner, who did the research for the plenum type 
ventilating ceilings. Dr. Mariner's material outlined 
his theory of air distribution through a plenum and 
associated ceiling ventilation system, discussing the 
physical factors which influence its performance as 
an inlet system, and developed the engineering pro- 
cedure for keeping these various factors under con- 
trol. 

Following the talk, members and guests toured 
the refrigeration, air conditioning machine and 
central control rooms and typical conditioned areas 
of the general office. 


TUCSON .. . Highlighting the January 10 meeting 
was a field trip through the research laboratories 
of the University of Arizona. A hydraulic instru- 
ment for measuring heat transfer of various build- 
ing materials was demonstrated, together with other 
equipment. 

who's doing what . . . Gordon Lovell, A. G. Green- 
heck, Charles Bausano and J. D. Dyer were elected 
to the Nominating Committee. R. E. Joachim re- 
ported that this Chapter has attained 51% of its 
quota in the United Engineering Center Building 
Fund Drive. 


NATIONAL CAPITAL . . . Meeting jointly with Bal- 
timore Chapter, this group heard Milton Schach, 
Head of the Thermal System Branch, Goddard Space 
Flight Center, speak on controlling temperatures 
in satellites. 

Earl K. Wagner, Regional Director, was pres- 
ent to make several announcements concerning re- 
gional and national activities of the Society. 


CENTRAL MICHIGAN .. . Speaker for the evening of 
January 10 was Dr. Eugene Whitlow, Research 
Dept., Whirlpool Corporation. His topic was “The 
How and Why of Gas Air Conditioning.” 


SAN DIEGO . . . Prior to a tour of the engineering 
facilities at San Diego State College, members 
attending a recent meeting heard Martin Capp, 
Head of Engineering, speak on the “Philosophy of 
Engineering at State College.” The meeting was 
adjourned after the tour. 


NEW YORK . . . Many designs of steam generators 
are available for use by the heating design engineer, 
each with its own individual characteristics. Fur- 
ther additions are made to the flexibility and wide 
range of selection of this equipment by virtue of the 
variety of burner types, grades of oil and other fuels 
which can be utilized to suit the application. In re- 
viewing these factors, January speaker Karl L. 
Badger of Fitzgibbons Boiler Company also touched 
on various types of flame safety delays and referred 
to power requirements. 

First of the spring series of technical seminars 
was held on “Thermal Insulation”, with R. L. Schnei- 
der of Owens-Corning Fiberglas Corporation, R. 
Dickenson of Johns Manville Corporation and H. 


Pickel of Benjamin Foster Company discussing both 
cold side apeibeition and method of finishing. 


CENTRAL OKLAHOMA . . . “Selection and Applica. 
tion of Centrifugal Pumps” was considered at the 
December 12th meeting, with Paul B. Hugenberg, 
Application Engineer for Norwood Pump Depart. 
ment of Allis-Chalmers, as guest speaker. 

Past-Presidents were honored at the January 
Meeting, with 16 of the Chapter’s 19 past-Presidents 
present. Earl Gray was Honorary Presiding Presi- 
dent for the meeting; other honorary officers were: 
A. R. Morin, Vice President; John H. Carnahan, 
Secretary; F. X. Loeffler, Jr., Treasurer; G. E. Ervin, 
Greeting Chairman; W. W. Frankfurt, Membership 
Chairman; and William J. Collins, Jr., Program 
Chairman. 

Speaker for January was Dr. Arley T. Bever, 
Jr., Associate Professor of Bio-Chemistry, University 
of Oklahoma Medical School, who presented a dis- 
cussion on “Analyzing the Physical Properties of 
Dollite.” 


BATON ROUGE . . . Two speakers were presented 
at the December meeting, contrasting “New De- 
velopments in Gas Heating and Cooling” with “New 
Developments in Electric Heating and Cooling.” 
I. E. Rowe of United Gas Corporation discussed 
the former subject and Robert Collier of Gulf 
States Utilities the latter. 


NEW ORLEANS . . . According to January speaker 
Bruce Appling of York Corporation, the treomay 
system satisfies the definition of air conditioning by 
supplying chilled water, hot water and ventilation 
air simultaneously. Similar to other air condition- 
ing systems except for utilization of a common re- 
turn for hot and cold water, the three-pipe arrange- 
ment is suited for a perimeter system. It provides 
excellent individual room control and has wide ap- 
plication for installations where the load varies 
greatly in a 24-hr period. Cost was cited as being 
comparable to other systems having the same num- 
ber of control points, and the three-pipe system pro- 
vides simplicity of operation and uses less total space 
in a building. 

Slides were shown depicting the sources of vari- 
ous load components and the effect of variation in 
the components and of pretreatment of ventilation 
air. Methods of control were discussed and the 
— showed a chart presenting a comparison of 

e operating costs for two-pipe, double duct and 
three-pipe systems, zoned and unzoned, under theor- 
etical conditions with simultaneous heating and cool- 
ing loads at 50 F outside temperature. Speaker 
Appling concluded his discussion with a question 
and answer period. 
who's doing what . . . John T. Knight reported that 
this Chapter has reached approximately 39% of its 
goal in the UEC Building Fund Drive. Harold L. 
Flettrich, Henry N. Stall, Frank P. Fischer, Jr., 
Ralph Elizardi and Fred M. Erichson were elected 
to the Nominating Committee. 


ILLINOIS-IOWA . . . “History and Application of the 
Heat Pump” was the topic of H. A. Baumann of 
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General Electric Company, guest speaker at the Jan- 
16 meeting. One of the first heat pumps, he 
stated, was used in Scotland in 1927. Advantages 
of such equipment result chiefly from its flexibility 
-units require no stack and can be located in base- 
ments, outdoor sheds, garages or closets. 
who's doing what . . . D. Minow, W. Dodge, J. 
Lewis, M. Garber and H. Zimmerman have been 
named to the Nominating Committee. 


CENTRAL ARIZONA . . . Chief Engineer Frank C. 
Jones of Arizona Fire Rating Bureau delivered a 
tak at the January meeting on “Air Conditioning 
from the Fire Protection Standpoint.” A question 
and answer period followed. 
Stressed was installation of air conditioning 

uipment in such a manner that the integrity of 
fire walls and fire resistive floors and ceilings is not 
violated. Codes and pamphlets relating to this prob- 
lem were cited. In construction utilizing a non- 
combustible deck supported by steel structural mem- 
bers, these members depend upon the integrity of 
the fire resistive ceiling below for fire protection; use 
of the floor-ceiling space in such construction as a 
return air plenum is not permissible. Also covered 
in the talk were duct insulation, sprinkler systems 
and smoke detecting equipment. 
who's doing what . . . George Jackson is working on 
preparations for the Region X meeting. 


ST. LOUIS . . . George Lebrecht, Chief Water Chem- 
ist for Anheuser-Busch, spoke on “The Practical Ap- 
proach to Water Conditioning” at the January 16 
meeting. Corrosive action of water, deposits and 
treatment were explained. Speaker Lebrecht pre- 
dicted increased use of acid treatment in the future. 
who's doing what . . . Chapter President K. O. Wil- 
liams is furthering the United Engineering Center 
Building Fund Drive locally. 


OREGON .. . “Contractor, Subcontractor and Sup- 
plier Cooperation” was discussed at a recent meet- 
ing by panelists W. Darm, D. Markman, L. W. 
Christy, R. Schroeder, F. Larson and A. Freeman. 
Keith Kruchek was moderator. 

Questions were presented to each panel member 


for comment and the discussion then was opened to - 


the rest of the Chapter. Questions asked were: to 
the supplier, “What if your bids are too late and are 
lumped”. to the contractor, “What if your orders 
are late and cause the supplier extra cost?”, “Are 
service reserves a definite business cost?”, “What 
can be done about getting drawings for the subcon- 
tractors and the suppliers?”; to the subcontractor, 
“What should be done about the problem of selling 
at the same price to different contractors who re- 
quire different degrees of customer service?”; to all 
three, “What should be the nature of a guarantee?”; 
and to the engineer, “Please comment on the guar- 
antee clause of a specification.” 
who's doing what . . . R. Schroeder, D. Kroeker, K. 
Kruchek, K. Murhard and R. Finkles were elected 
to the Nominating Committee. 

Guests at the January meeting were several 
Oregon State College Student Chapter members. 
Subject of the evening’s discussion was “Building 
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Weather”, presented by James A. Crawford of Arm- 
strong Cork Company. Covering selection of insula- 
tion for air conditioning system piping, he showed 
a slide film illustrating problems encountered and 
recent developments. 


SOUTH CAROLINA . . . At the business meeting held 
January 16, adoption of the Chapter By-Laws was 
approved by the membership. Chapter President 
T. O. Curlee discussed the United Engineer Center 
and the Building Fund Drive, stressing the need for 
member cooperation. 

Harold King was elected to succeed Robert 
Knowles as a member of the Board of Governors. 
Elected to the Nominating Committee were R. Don- 
ovan, B. Leppard, J. Waldrep and A. Bruce. In 
addition to these, T. O. Curlee will serve as ex-officio 
member. 


DAYTON .. . Preceding the regular meeting on Jan- 
uary 10 was an informal seminar on “Refrigerant 
Suction Piping Considerations”. Comprising the 
panel were Ralph Gonzalez of Chrysler Airtemp, as 
Moderator, George a of Alco Valve Company, 
Charles S. Cave of Chrysler Airtemp, and E. T. Neu- 
bauer of Copeland Manufacturing Company. 
Advantages of packaged gas engine-driven com- 
pressors for air conditioning, as pointed out by the 
evening’s main speaker, N. K. Hall of Ready Power 
Company, were: low operating and maintenance 
costs, fully automatic operation and wide unloading 
range (due to variable speed plus compressor un- 
loading). Speaker Hall stated that such equipment 
is available in sizes from 20 to 240 ton for use with 
either natural or LP gas. Such systems use less fuel 
than gas-fired adsorption equipment, he stated. Heat 
pump versions were suggested as a future develop- 
ment which should give good economy by using en- 
gine waste as supplementary heat. 
who's doing what . . . Elected to the Nominating 
Committee were J. L. Homan (Chairman), L. P. 
Brehm, J. J. Neeson, R. W. Kelto, R. A. Smith and 
R. C. John. 


NORTHERN CONNECTICUT . . . Preceding the busi- 
ness portion of the January 19 meeting was a visit 
to the Dunham-Bush Corporation Brunner Div plant 
at West Hartford. Members were shown compressor 
assembly and testing methods, in addition to the ~ 
cial machinery necessary to achieve strict quality 
control. The tour was arranged by A. Decker, Vice 
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President of Sales of the company and First Vice 
President of the Chapter. 

“Design of nine refrigerating compressor sizes 
was predicated on the nine commercially available 
motor sizes,” stated George Hartwell, Chief Engineer 
of Dunham-Bush Corporation, Brunner Div. New 
compressor development requires 2% to 3 years from 
drawing board to production, during which deci- 
sions must be made as to the number of cylinders, 
bore, stroke, crank and drive. 

H. Soumerai, Director of Research and De- 
velopment, predicted that reciprocating type com- 
pressors will be in use for some time. Up to 250 
ton, reciprocating units are smaller in size and as 
much as 50% lighter than centrifugal machines of the 
same capacity. Additionally, the reciprocating com- 
pressor has a wide operating range that lends itself 
to flexible application. 

Increase in the number of reciprocating com- 
pressors in use over the last ten years was men- 
tioned by J. Mulcahey, Vice President of Sales, who 
also indicated future possibilities for the equipment. 

Following these speakers, a panel discussion 
covered higher operating speeds, temperatures and 
the requirement of new oil compounds. 


NIAGARA PENINSULA .. . Discussing “Absorption Re- 
frigeration Machines”, E. Schellenberg of Trane 
Company covered both theory and application at 
the January 10 meeting. 

who's doing what . . . Members of the Nominating 
Committee are: D. Antonio, G. E. Elliott, G. Buck- 
ler, B. Fitzsimmons, A. Taylor, D. Brown and L. 
Algie. 
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Special guests at the January meeting of 
Niagara Peninsula Chapter were members 
of the graduating class in engineering of 
McMaster University. Here shown are Dr. 
J. H. Wade, D. Tyrell, Chapter President 
G. E. Elliott, A. Mollburg and H. Muzyka. 


BOSTON ... Air purification with regard to odor and 
gas removal was discussed at the January 17 meet- 
ing by Harold Todd of the Air Purification Div, 
Connor Engineering Company. Various ways in 
which air is filtered and purified and methods of con- 
trolling gases and odors were described. Methods 
covered included chemical and water scrubbers, 
ozone, catalytic combustion, high frequency elec- 
tricity and activated carbon. 

who's doing what =. . . Chapter President R. E. 
Reid is organizing a committee for the local UEC 
Building Fund Drive. 


BALTIMORE . . . Factors influencing temperatures in 
space vehicles, stated Milton Schach of Goddard 
Space Flight Center, speaking at a joint meeting with 
National Capital Chapter, include time of year and 
time of day of launching, direction of orbit and type 
of coating or finish on the vehiclé. Difficulties en- 
countered in designing a manned satellite are com- 
plicated by problems of heat exchange ‘between the 
interior and exterior of the vehicle, including that of 
finding a suitable medium of heat transfer. 


COLUMBUS .. . Four speakers were heard at the 
January 16 meeting: Roger Pate, American Air Fil- 
ter, “Air Cleaning”; Herbert Hayes, Armstrong Fur- 
nace Company, “Warm Air Heating”; William Stef- 
fens, Steffens Company, “Wet Heat”; and John Maty- 
skella, Westinghouse Corporation, “Domestic Refrig- 
eration”. 


CENTRAL INDIANA . . . Speaking at the January 10 
meeting, Phillips Little of Carrier Corporation dis- 
cussed “Heavy Refrigeration Equipment”. Absorp- 
tion, electrical centrifugal, turbine drive and recip- 
rocating machines were compared. 

This Chapter is organizing a trip to the ASH- 
RAE Semiannual Meeting in Chicago for members 
of the Purdue University Student Chapter. 


JOHNSTOWN .. . Held jointly with the local chap- 
ter of ASME, the January 11 meeting covered 
history, organization, purpose and objectives of the 
Saxton Nuclear Experimental Corporation. D. R. 
Rees, General Manager of the company, was guest 
speaker. Using slides, he explained different phases 
of construction of the containment vessel for a 
reactor and the tests to which it is subjected. Interior 
shots illustrated placement and control of the fuel 
cells. 

who's doing what . . . Elected to the Nominating 
Committee were S. Moroh, E. D. Grabe and H. W. 
Williams. 


LOUISVILLE . . . “Absorption Refrigeration” funda- 
mentals and developments was the subject at the 
January 9 meeting. Guest speaker Richard H. Mer- 
rick discussed use of volatile and non-volatile 
absorbent solutions. Of special interest was develop- 
ment of a solution return trap, which is cited as 
having made the air-cooled absorption cycle more 
practical. 

Topic of the December Technical Seminar was 
“Time Dependent Properties of Structural Plastics,” 
presented by Ralph Hagan of General Electric Com- 
pany. Since plastics are relatively new, complete 
information on their properties is not always readily 
available. Further, this problem is compounded by 
the number of different plastics being produced. 
Tabulated design information must, therefore, be 
concise. Some data, such as strength, are given as 
one value, but in reality this is one point in a four- 
part field of stress, strain, time and temperature. 
If design conditions approach the test condition 
indicated, the value given will be adequate. How- 
ever, at widely varying conditions considerable 
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HIGH TEMPERATURE FANS 


Eliminating the need for water cooling, heat slingers 
and other cooling devices, an air-cooled shaft is a 
major design feature of this line of high temperature 
fans for ovens, kilns, furnaces and dryers. Designed 
to function under conditions of high speed, pressure 
and temperature, the shaft has an integral chamber- 
and-slot arrangement cited as reducing substantially 
transmission of heat. As the shaft rotates, air is 
evacuated from the internal chamber through four 
slotted orifices, creating a heat transfer barrier. This 
shaft is standard on the entire line of Thermal-Aire 
fans for operating temperatures to 1700 F. 

Garden City Fan & Blower Company, 801 N. 8th 
St., Niles, Mich. 


SPRAYED COIL CONDITIONERS 


Engineered to reduce installation time and simplify 
maintenance, sprayed coil Climate Changers are avail- 
able in 14 horizontal and 13 vertical sizes. Internal 
factory insulation of the unit includes the tank sec- 
tion. Spray pump and piping, including gate valve 
and pressure gauge, are factory mounted to save 
installation time. 

Spray action, float operation and the condition 
of the coils may be checked through unbreakable 


windows on both sides of the unit. Wide angle noz- 
ales, an S-shaped coil fin configuration and “anti-air 
bypass” coil casings are cited as making moisture 
eliminators unnecessary. Sprayed coil units operate 
at coil face velocities as high as 600 fpm without 
moisture carry-over. 

Trane Company, La Crosse, Wise. 


MANUAL IMPACT WRENCHES 


In wide use as a maintenance tool, the Swench, a 
lightweight manual impact wrench, requires no aux- 
equipment or power connections. It is available 
in eight models (five of which are shown) and six 
sizes: 42, ¥%, %4, 1, 1% and 1% in., to handle bolt 
and nut sizes from % to 2% in. 

Most recent model to be put into production 
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is a non-magnetic, non-sparking tool for use in 
proximity to combustibles. Manufactured of impact 
resistant bronze, this unit is available in % and 
l-in. sizes. 

Power is built up in a specially designed spring 
that is released as torsional impact every time the 


handle is moved 30 deg. Swench multiplies torque 
15 times and delivers the full force of the blow 
directly to the bolt or nut. 

Curtiss-Wright Corporation, Wood-Ridge, N. J. 


PIPE GUIDES AND SUPPORTS 

To provide more adequate pipe support and guiding 
in expansion joint applications, this manufacturer has 
introduced a new line of pipe alignment guides and 
roller pipe supports as an adjunct to the expansion 
joint line. 

Each alignment guide consists of a cast steel 
segmented spider, sized to the OD of pipe from % 
to 24 in. nominal size, free to move axially in a 
segmented steel cylinder. The spider is clamped to 
the pipe and the guiding cylinder is fixed securely 
to the supporting struction. Clearance is provided 
for insulation through the guide. 

Roller pipe supports are constructed entirely of 
steel and are available for pipe sizes % to 14 in., 
with larger sizes available on special order. Provided 
for welding to the pipe, a formed steel spacer provides 
clearance for insulation, increases the bearing area 
and relieves the pipe of direct contact with the steel 
roller. 

Flexonics Corporation, 1315 S. 3rd Ave., Maywood, 
Illinois. 


DAMPER REGULATOR 


Rattle-proof and leakproof damper regulator installa- 
tions are cited as being provided by the Quadra- 
Matic regulator, designed for high velocity systems. 
Featured is a polyethylene sealer component placed 
into the quadrant handle. When the handle is fitted 
on the square-end-bearing of the damper blade and 
set flush against the side of a duct, air-tight contact 
is cited as being assured. Additionally, the shaft of 
the square-end-bearing is knurled to hold the sealer 
securely. 

Elgen Manufacturing Corporation, 32-49 Gale Ave., 
Long Island City 1, N.Y. 
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Candidates for ASHRAE Membership 


Following is a list of 145 candidates for membership or 
advancement in membership grade. Members are re- 
quested to assume their full share of responsibility in 
the acceptance of these candidates for membership by 


Connecticut 


BECKWITH, C. L., Htg. Specialist, 
Nash Engineering Co., So. Norwalk. 

MACLEAN, J. D., Vice-Pres., John K. 
MacLean Inc., West Hartford. 

Murray, G. A.,¢ Architect, Anaconda 
American Brass Co., Waterbury. 


Massachusetts 


CraFts, B. S., Sales Engr., Johnson 
Service Co., Cambridge. 

RocHE, T. C. Jr.,* Staff Engineer, 
T. C. Roche Assoc., Boston. 

WARNER, W. S.,* Sales Engr., Bell & 
Gossett Co., Boston. 


New Jersey 

ASPINALL, H. V., Mfgs. Agent, Union. 

Moran, R. E., Design Engr., Robert 
P. Moran, West Orange. 


New York 


Brapy, D. J., Sales Engr., Trane Com- 
pany, Buffalo. 

CLARK, D. L., Sales Repr., York Cor- 
poration, Rochester. . 

CONNELLY, T. G.,* Div. Mgr., Lennox 
Industries Inc., Syracuse. 

DAMIANO, T. G., Asst. Engr., Abrams 
& Moses, New Rochelle. 

DISTEFANO, RICHARD, Design, Re- 
search & Dvlpt. Director, Slant/Fin 
Radiator Corp., Richmond Hill. 

FERNBAGH, HENRI, Designer, Syska & 
Hennessy, Inc., New York. 

GOTTLIEB, J. S., Mech. Engr., H. L. 
Green Co., Inc., New York. 

Hustep, E. E., Mgr., Union Carbide 
Chemicals Co., New York. 

Jupp, F. V.,¢ Pres., Silence Inc., 
Farmingdale. 

LANE, S. E., Repr., Althern, Inc., New 
York. 

May, F. R., Pres., Frank R. May, Inc., 
Buffalo. 

McCann, C. J., Regl. Sales Megr., 
Fluor Products Co., New York. 

MICHELI, F. L., Treas., Micheli Air- 
Cond. Co., Schenectady. 

ORLANDO, J. D.,+ Sales Mer., Air Con- 
ditioning Dist. Inc., Buffalo. 

VocENEY, J. C. Jr., Junior Plumbing 
Designer, New York Port of Au- 
thority, New York. 

WeEMMERuUs, F. W., Chief Engr., 
Bailey Refrigeration Co., Brooklyn. 


Rhode Island 


BOWEN, P. T., Cons. Engr., Warwick. 
Romer, W. H.,* Designer, Chas. A. 
Maguire & Assoc., Providence. 
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Canada 


CowaN, W. D., Product Mgr., Htg. 
Sales, Trane Company of Canada, 
Ltd., Toronto, Ont. 

CUPLINSKAS, E. L., Engr., H. H. An- 
gus & Assoc., Toronto, Ont. 

FEINBERG, ISADORE, Owner & Appl. 
Engr., Thermatic Ltd., Montreal, 


ue. 

Huza, S. E., Field Sales Mgr., Air 
Care Ltd., Montreal, Que. 

Lewicky, M. D., Htg. Products Mgr., 
Trane Co. of Canada, Ltd., Toronto, 


nt. 

Lim, L. A., Sales Repr., Dunham-Bush 
(Canada) Ltd., Toronto, Ont. 

MARDIROSSIAN, MANUEL, Design 
Engr., Foundation Co. of Canada, 
Montreal, Que. 

MarsH, E. W.,* Design Draftsman, 
Arch. Br. Dept. Public Works, Gov- 
ernment of Alta., Edmonton, Alta. 

PACKHAM, J. L., Sales Engr., Wagner 
Electric, Leaside, Ont. 

PARROTT, FREDERICK, Mgr. Dir., Cap- 
ital Heating Ltd., Lethbridge, Al- 
berta. 

PETERS, W. N., Contract Mgr., Flem- 
ing-Pedlar Ltd., Toronto, Ont. 

Royer, J. M., Partner, Royer, Bois- 
seau, Royer & Assocs., Quebec,' Que. 

STEWART, CLINTON, Sales Engr., Dun- 
ham-Bush (Canada), Ltd., Edmon- 
ton, Alta. 

SyLviA, H. C., Chief Maint. Officer, 
Protestant School Board of Greater 
Montreal, Montreal, Que. 

TILLEY, J. N., Sales Engr., Johnson 
Controls Ltd., Montreal, Que. 


REGION Ill 


District of Columbia 


SCHLOSSER, W. M., Mech. Engr., Pub- 
lic Health Service, Washington. 


Maryland 


OVEREND, J. W., Asst. Sales Megr., 
Baltimore Aircoil Co., Baltimore. 


Pennsylvania 


DeMo.a, C. R., Sales Engr., Frick 
Co., Waynesboro. 

KAUCHER, W. J., Mech. Designer, Boyd 
C. Wagner, Wyomissing. 

Linpsay, J. E.,} Mgr. Engrg. Service, 
Crane Co., Johnstown. 

MONTEMAYOR, D. A., Chief Engr., 
Burnham Corp., Belle Vernon. 


advising the Executive Secretary on or before March 
31, 1961, of any whose eligibility for membership 
is questioned. Unless such objection is made these 
candidates will be voted by the Board of Directors. 


NEPERENY, H. A., Mgr. Sheet Metal 
Dept., H. C. Smith Co., McKeesport. 


REGION IV 


Florida 


Kose, R. A., Engr., Tampa Electric 
Co., Tampa. 


Georgia 
KNOWLTON, G. W. III, Owner, George 
Knowlton & Associates, Atlanta. 


North Carolina 


BAINBRIDGE, A. Sales Engr, 
Hoffman & Hoffman, Inc., Char- 
lotte. 

White, E. F., Mech. Designer, Wat- 
son Engineers, Greensboro. 


REGION V 


Davies, K. T. JR., Sales Engr., Bry- 
ant-Heoback Co., Indianapolis. 


Ohio 


Farr, W. W. Jr., Service Engr., Re- 
frigeration Sales Corp., Cleveland. 

Morgan, E. F. Jr.,* Purchasing Mgr., 
Limbach Co., Cincinnati. 

Nyquist, R. A., Chmn. Tech. Policy 
Comm., Libbey-Owens-Ford Glass 
Co., Toledo. 

Rave, E. A., Dist. Mgr., Penn Con- 
trols, Inc., Dayton. 

Spires, K. E. Jr., Appl. Sales Engr., 
Delco Products Div. GMC, Dayton. 

WILKINS, M. P. Sr., Pres., M. P. Wil- 
kins Supply Co., Toledo. 


REGION Vi 


Corsett, T. J.. Mgr. Design, Ameri 
can-Standard, Ind. Div., Kewanee. 

DEANE, P. R., Mgr., Owner, P. RB. 
Deane Co., Geneseo. 

HALLINAN, J. A., Dir. of Engrg, 
American-Standard, Ind. Div., Ke 
wanee. 

Hynes, J. M., Design Engr., Beling 
Engr., Cons., Moline. 

MepsBery, A. B., Div. Analyst, Her- 
man Nelson Div., American Air 
Filter Co., Moline. 

MEYER, JOHN JR.,* Assoc. Cons. Eng?» 
R. G. Burkhardt & Associates, 
Chicago. 
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NIEDERER, D. H.,* Exec. Vice-Pres., 
Refrigeration Appliances, Inc., Chi- 


cago. 


lowa 


CRAMER, R. D., Br. Sales Mgr., Car- 

Hanson, N. H.,* Gen. Mgr., Com- 
fortrol Supply Company, Des 
Moines. 

McBrive, R. L., Sales Engr., Trane 
Co., Des Moines. 

SrroH, C. R., Vice-Pres., Stroh Plumb- 
ing & Electric Co., Des Moines. 


Michigan 


AVERILL, C. C., Mgr. Product Engrg. 
Dept., Union Steel Products Co., 
Albion. 

Basso, P. J.,* Mech. Engr., Linn 
Smith Associates, Detroit. 

BATTUELLO, A. J., Design & Project 
Engr., Ford Motor Co., Dearborn. 

DESAUTEL, F. R., Htg. & A-C. Engr., 
Detroit Edison Co., Detroit. 

GLUSKI, A. D., Partner, E. J. Becker 
Sales Engineering Co., Detroit. 

HaDJisky, E. N., Mech. Engr., Giffels 
& Rossetti, Inc., Birmingham. 

KuEHNE, A. K., Plant Mgr., Fiber- 
craft Products, Inc., Detroit. 

Meek, J. B., Vice-Pres., Air Condi- 
tioning & Engineering Associates, 
Inc., Grosse Pointe Woods. 

Rieck, C. H., Owner, C & R Heating 
Co., Detroit. 

Torry, D. W., Vice-Pres., Air Condi- 
tioning & Engineering Associates, 
Inc., Grosse Pointe Farms. 


Minnesota 


Dap, A. A., Engr., University of 
Minnesota, Minneapolis. 

Harsu, R. J., Design Engr., Toltz, 
King, Duvall, Anderson & Assoc., 
Inc., St. Paul. 

Kuns, J. W., Sales Engr., Minneapo- 
lis-Honeywell Reg. Co., Minneapolis. 


Grant, W. I.,* Asst. Chief Engr., 
Vilter Mfg. Co., Milwaukee. 

Hecer, L. E., Asst. Supt, Bur. of 
Bridges & Public Bldgs., Dept. of 
Public Works, Milwaukee. 

Mitten, R. J.,* Cons. Engr., Mil- 
waukee. 

Park, J. W., Br. Mgr., Minneapolis- 
Honeywell Reg. Co., Milwaukee. 
SuKALIcH, P. E.,* Maint. Engr., Cut- 

ler & Hammer Inc., Milwaukee. 

WaRACZYNSKI, K. F.,* Price & 
Data, Vilter Mfg. Co., Milwaukee. 


REGION Vil 


Alabama 


McLarty, J. P., Engr., Rust Engi- 
neering Co., Birmingham. 


Kentucky 


Miter, A. T. Jr.,* Dist. Sales Megr., 
American Air Filter Co., Inc., 


Louisville. 


DELL, L. J.,* Dvlpt. Engr., Amer- 
lean Air Filter Co., Inc., Louisville. 


Louisiana 


STURDIVANT, R. A. Jr., Sales Engr., 
Trane Company, New Orleans. 
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Mississippi 


LEHMAN, R. K., Sales Engr., Minne- 
apolis-Honeywell Reg. Co., Jackson. 


Missouri 


BLAKELY, R. L., Jr. Engr., Burns & 
McDonnell, Kansas City. 

GUINEY, R. C., Sales Engr., Ingersoll- 
Rand Co., St. Louis. 

RATLIFF, G. D. Jr., Research Engr., 
Granco Steel Prod., St. Louis. 


Tennessee 


Camp, A. B., Refr. Engr., Piggly 
Wiggly Corp., Equipment Mfg. 
Div., kson. 

HINSON, J. D., Engr., F. Kurzynske 
& Associates, Nashville. 

HINTON, J. D.,* Engr. (Squad Lead- 
er), Bowaters Engineering & De- 
velopment, Inc., Calhoun. 


REGION Vill 


Oklahoma 


REESE, D. G.,* Vice-Pres., Sales Engr., 
Acme Service & Supply Co., Mus- 


ogee. 

Simmons, J. D., Repr., Natkin & Co., 
Tulsa. 

SmitTH, S. Repr., Crane Co., 
Tulsa. 


Texas 


BENSON, E. T., Engr., Zumwalt & 
Vinther, Dallas. 

CALLAWAY, F. R.,* Sales Engr., Trane 
Co., Dallas. 

ErIcKSON, A. J., Owner, Erickson In- 
dustrial Products Co., Dallas. 

NAzZAL, N. H., Part Owner, Bagdad 
Restaurant, Houston. 


REGION IX 


Colorado 


KrumM, K. A., Sales Engr., Hank 
Thurstin Co., Denver. 

WEGNER, W. D., Sales Engr., Ameri- 
can-Standard, Ind. Div., Denver. 


Nebraska 


Haic, J. M.,* Sales Engr., Powers 
Regulator Co., Omaha. 

SHUEEY, J. L., Chief Engr., Hastings 
Air Conditioning Co., Inc., Hast- 


ings. 
TURDIK, C. F. JR., Design Engr., Leo 
A. Daly Co., Omaha. 


Utah 

Huser, P. O.,¢ Self Employed, Salt 
Lake City. 

NEELEY, D. L., Pres., Neeley, Inc., 
Salt Lake City. . 

Repp, L. W. Jr., Partner, Redd & 


Tregeagle, Salt Lake City. 
REGION X 


Arizona 


BENTLEY, H. C., Sales Estimator, Ari- 
zona Insulation Co., Tucson. 

DusENBURY, L. S., Br. Mgr., Powers 
Regulator Co., Phoenix. 

McCracKEN, F. B., Sales Engr., Trane 
Co., Phoenix. 


WALKER, T. F., Owner, Maben & 
Walker, Inc., Tucson. 


British Columbia 


LEANEY, D. B.,* Director & Engr., 
D. W. Thomson & Co. Ltd., Van- 
couver. 

REIN, V. A., Design Engr., S. P. Slinn, 
Ltd., Vancouver. 

SwaRprRick, W. J.,* Asst. Megr., 
Engrg., Fraser Valley Milk Pro- 
ducers’ Association, Vancouver. 


California 


CRowL, R. E.,* National Service Mgr., 
Transicold Corp., Montebello. 

Korrorp, W. M., Vice-Pres., Water 
Chemists, Inc., Los Angeles. 

MILLeRr, L. E., Sales Engr., American- 
Standard, Ind. Div., San Francisco. 

MITCHELL, J. F., Sales Engr., Trane 
Co., Fresno. 

MoNTEATH, G. G.,* Chief of Mech. 
Dept., Indenco Engineers, Inc., San 
Leandro. 

Myers, J. W., Pres., Gen. Mgr., York 
Chico Co., Chico. 

SINGMAN, CALVIN, Mech. Engr., Los 
Angeles Dept. of Water & Power, 
Los Angeles. 


Oregon 

CARLSON, R. E., Branch Mgr., E. Sam 
Dick Co., Portland. 

Dretricu, W. L., Mech. Engr., Drew 
Engineering Co., Portland. 

FULKERSON, J. T., Draftsman, W. 
Bruce Morrison, Portland. 

YORATH, WILLIAM, Contract Dept. 
Mgr., E. J. Bartells Co., Portland. 


Washington 

CARKEEK, W. J., Com. Supvsr., Puget 
Sound Power & Light Co., Renton. 

McBrEEN, K. L., Gen. Mgr., Western 
Blower Co., Seattle. 


Australia 


Murpny, R. G., Exec. Engr., Frigrito 
Ltd., Sydney, New South Wales. 


England 

Durpy, ARNOLD, Mgr. Research 
Dvipt., Ideal Boilers & Radiators, 
Ltd., Hull, Yorkshire. 

Parsons, T. B., Chief Engr., Henry 
White & Son, Ltd., London. 

Perrott, A. R., A-C. Engr., F. H. Bid- 
dle, Ltd., London. 

Vasupev, G. R., Design Engr., Searl- 
Bush Co., Ltd., Fulham, London. 


India 


SHan, T. M., Megr., Industrial Ma- 
chinery Manufacturers Pvt. Ltd., 
Gujarat. 


Italy 

DAGNINO, UGo, Gen. Mgr., A.T.LS.A., 
S.p.A., Milan. 

S. Rhodesia 


WATSON, THOMAS, Erection Engr., 
Hall-Thermotank, Fort Victoria. 


STUDENTS 


Apkins, L. H., University of Ken- 
tucky, Lexington, Ky. 
ss, E. A., Purdue University, 
Lafayette, Ind. 
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CHAPTER NEWS 


(Continued from page 88) 


deviation can occur. It is important that the designer 
completely define his needs, so that the appropriate 
plastics can be selected. 

Throughout his presentation, speaker Hagan 
stressed the widely varying properties of: plastics 
under different ambients, pointing out the impor- 
tance of having a a of this variation. In 
conclusion, he detailed the high-speed photography 
technique for determining stresses under impact. 


FORT WORTH . . . Incoming President G. F. Smith 
assumed leadership of the Chapter at the January 
meeting, presenting a certificate of appreciation to 
past-President C. L. Zahn. Other new officers are 
J. R. Blanke, Vice President; J. L. Tye, Secretary; 
and H. E. Cunningham, Treasurer. Members of 
the Board of Governors are D. N. Reid, T. Mc- 
Murry and C. L. Zahn. 


EL PASO ... January speaker was F. A. Newell of 
Delta Instrument Company, whose talk on “Boilers” 
covered burners, combustion controls, boiler safe- 


guards and draft. 


MISSISSIPP! . . . Maurice J. Wilson, Commercial 
Equipment Sales Manager of Carrier Air Condition- 


ing Company, spoke on school air conditioning at 
the January 23 meeting. By means of slides, he 
pointed out that the cost of installing adequate air 
re in a school could be covered by re- 
designing the structure to make it more compact, 
thus saving money on construction. 


NORTH ALABAMA . . . Comprising a panel which 
met at the December meeting to discuss specifica- 
tions were William E. Cone, Consulting Engineer, 
as Moderator; Eugene Braswel, Architect; Charles 
W. Young, Jr., Mechanical Engineer; Fleet K. Hardy, 
Contractor; and Julian Brown, Sales Engineer. 


ARKANSAS . . . “Turbine Condensate Pumps” were 
covered by Roy E. Roth of R. E. Roth Pump Com- 
pany, speaking at a recent meeting. Slides, graphs 
and diagrams supplemented his discussion. 


PANAMA & CANAL ZONE .. . Covered in a general 
discussion at the January 10 meeting were specifica- 
tions for air conditioning contracts, distinction be- 
tween the responsibilities of the price contractor and 
the air conditioning subcontractor, and difficulties 
between contractors and owners. 


WICHITA . . . Different types of burners and their ad- 
vantages and disadvantages were covered by Kern 
Gordon at the January 16 meeting, speaking on “Gas 
Burner Design and Installation”. A model of an in- 
shot burner was used as a demonstration. 


STANDARDS 


Revised Standard 
for 
Steam Unit Heaters 


A. T. BOGGS, Il 
ASHRAE Technical Secretary 


AMCA: AMCA Bulletin 20, a new 
Standard Code for testing propeller- 
type Steam Unit Heaters, has been 
announced by the Air Moving & Con- 
ditioning Association, Inc. The re- 
vised Code supersedes Bulletin 10 
and is available from AMCA, 2159 
Guardian Bldg., Detroit 26, Mich. 
Bulletin 20 establishes uniform meth- 
ods for conducting tests on Steam 
Unit Heaters which utilize dry steam 
as the heating medium. The Code 
serves as a standard for developing 
performance ratings under the AMCA 
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Certified Ratings Program. Included 
are definitions, descriptions of testing 
apparatus, instructions and formulae 
for computing results and ratings. The 
Code also incorporates new and im- 
proved test procedures, techniques 
and equipment, and has been simpli- 
fied to eliminate the free air test and 
the requirement for chamber calibra- 
tion. The Purpose of this Code is to 
establish uniform methods for con- 
ducting tests on steam unit heaters to 
determine heating capacity, air flow 
rate, temperature rise, condensate 
rate, and speed of rotation. 


ASA: Copies of the American Stand- 
ard Z9.2-1960 “Fundamentals Gov- 
erning the Design and Operation of 
Local Exhaust Systems” is now avail- 
able from ASA at $4 per copy. This 
standard is sponsored by ASHRAE, 
AMCA, and AIHA. These specifica- 
tions are intended as a guide to those 
desiring to install and use exhaust 
systems, as well as to the manufac- 
turers and designers of such systems. 
They may serve also as a basis for 


specifications for exhaust systems 
used in connection with specific in- 
dustrial processes. American Stand- 
ards Association, 10 East 40th Street, 
New York, N. Y. 


UL: The latest UL Standard for 
Safety was made available in January 
and covers ice cream freezers and 
soda fountain units. This publication 
is UL 621 and copies are available 
from Underwriters’ Laboratories upon 
request. The requirements in UL 621 
cover self-contained or remote ice 
cream freezers and soda fountain 
units to be utilized in accordance 
with the National Electrical Code. 
UL 621 does not apply to coin-oper- 
ated refrigerated vending machines, 
to freezers for the storage and display 
of ice cream, nor to portable non- 


carbonated beverage dispensers. The 


standard does apply to equipment of’ 


the free-standing type and also to 
equipment designed to be built into 
counters or soda bars. Underwriters 
Laboratories, 161 6th Ave., New York 
13, N. Y. 


ASHRAE JOURNAL 


: = 
= 
- 
my 


Combustion Control Systems. Cover- 
ing design and selection of combus- 
tion control systems, 32-page Bulletin 
1001 presents an analysis of two main 
groups of systems, proportioning and 
metering. With diagrammatic illustra- 
tions, the guide describes the system, 
points out advantages for a specific 
application and discusses operation 
and suggested mounting procedures. 
Electro-Mech Corporation, Reliance 
Instrument Div, Norwood, N. J: 


Commercial, Industrial Conditioners. 
Subject of Flyer 30-F-2 is the HRC 
Spotaire series of room-by-room air 
conditioning units for commercial and 
industrial installations. Basic con- 
struction and performance data is 
charted in graph form, listing nominal 
ratings for the 13-model line. In one 
and two-fan units, capacity ranges 
from 500 to 1750 cfm. 

Drayer-Hanson Div, Hi-Press Air Con- 
ditioning of America, Inc., 3301 Med- 
ford St., Los Angeles 63, Calif. 


Registers, Grilles, Diffusers. Products 
catalogued for the first time include 
a new series of Thrifty baseboard and 
floor diffusers, multi-valve heating- 
cooling registers, knob operated ceil- 
ing diffusers and high velocity, curved 
louver, horizontal grilles. The seven 
sections of the 44-page descriptive 
catalog are fully indexed. More than 
twelve pages of engineering data are 
included to aid in design of perimeter 
systems, proper sizing and location of 
grilles, registers and diffusers, and 
conversion of cfm into Btu/hr at vary- 
ing temperatures. 

Lima Register Company, Lima, Ohio. 


Defrost System. Illustrating and de- 
scribing a new line of HC Heat Cycle 
Defrost Units, incorporating auto- 
matic, time initiated temperature de- 
frosting, is four-page Bulletin 5026. 
Included are schematic diagrams and 
extensive specifications. 
Dunham-Bush, Inc., 179 South St., 
West Hartford 10, Conn. 


Combustion Indicators. Used for com- 
bustion supervision on most sizes and 
types of boilers, Hazegage combustion 
indicators serve both as smoke indi- 
cators and to maintain combustion 
efficiency. Red and green lights on 
the instrument panel notify an at- 
tendant of combustion conditions and 
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provide information needed to make 
whatever adjustments or corrections 
are necessary. Bulletin descriptive of 
the product is illustrated. 
Photomation, Inc., 96 S. Washington 
Ave., Bergenfield, N. J. 


School Air Conditioning. Economic 
and educational advantages of air 
conditioned schools are discussed in 
a 20-page booklet. Citing case his- 
tories of four new schools, the bulletin 
details savings due to the fact that a 
compact air conditioned school, with 
the same area as a conventional 
school, has reduced substantially wall 
areas, windows, mechanical and elec- 
trical work. 
Minneapolis-Honeywell Regulator 
Company, 2747 S. Fourth Ave., Min- 
neapolis 8, Minn. 


Air Filters. Descriptive of the rede- 
signed V-7 Roll-Kleen Air Filter is 
eight-page Bulletin B-1400-B. TIllus- 
trated are four models offering a 
choice of automatic drive or manual 
operation for advancing the media 
across the face of the filter. Design 
considerations of construction, ease of 
installation, ready access and replace- 
ment of media roll are discussed. 
Technical data includes dimension 
drawings, capacity tables and selec- 
tion instructions. 

Farr Company, P. O. Box 90187, Air- 
port Station, Los Angeles 45, Calif. 


Silencers. In addition to showing 
acoustic performance of Quiet-Duct 
package unit silencers, a new catalog 
lists performance of more than 44 
single and 90 multiple unit sizes by 
airflow (from 185 to 372,000 cfm) 
and pressure drop (from 0.1 to 1.5). 
Industrial Acoustics Company, Inc., 
341 Jackson Ave., New York 54, N. Y. 


Steam Unit Heaters. Superseding Bul- 
letin 1202, Bulletin DB4-101 de- 
scribes an extensive line of horizontal 
and vertical steam unit heaters. Most 
significant change in the booklet is 
addition of new sizes 103 and 255 
horizontal heaters, which replace old 
sizes 104 and 25, respectively. 

Ilg Electric Ventilating Company, 
2850 N. Pulaski Rd., Chicago 41, Til. 


Electric Motors. Eight-page Bulletin 
2651 outlines an extensive line of 
electric motors to meet a broad field 


of application requirements. Fea- 
tured are 23 types of motors, with 
photographs, descriptions and ratings 
offered. 

Included in the line are standard 
squirrel cage motors in ratings from 
% to 2500 hp, available in open, 
enclosed, explosion and weather-pro- 
tected enclosures; gearmotors to 150 
hp; de motors to 400 hp; wound 
rotor motors to 800 hp; synchronous 
induction motors to 150 hp; and 
alternators, generators and associated 
controls. Specialized motors detailed 
are: vertical pump, immersible, brake, 
rapid-reversing, textile, rolled shell 
shaftless and compact motors. 

Louis Allis Company, 427 E. Stewart 
St., Milwaukee 1, Wisc. 


Filter Regulator. Descriptive of the 
080 filter regulator, Flyer 1111-A in- 
cludes a typical performance curve, 
construction specifications, applica- 
tions and a cut-away drawing. 

Rugged, lightweight and economi- 
cal, the 080 is applicable wherever a 
controlled supply of clean air gas is 
needed. It has a wide range of ap- 
plications in commercial and indus- 
trial control systems. Constructed of 
pressure die cast aluminum, the regu- 
lator has a maximum inlet pressure of 
250 psi and outlet ranges of 
zero to 5, 5 to 35 and 35 to 100 psi. 
Rockwell Manufacturing Company, 
Meter & Valve Div, 400 N. Lexington 
Ave., Pittsburgh 8, Pa. 


Room Air Conditioners. Models dis- 
cussed in 12-page Bulletin LL-476 
include the Imperial (ranging in ca- 
pacity from 7000 to 9800 Btu/hr), 
Power King (7000 to 17,500 Btu/hr), 
Titan (23,000 and 28,000 Btu/hr) and 
Royal Casement series (6000 and 7700 
Btu/hr). Units are extensively illus- 
trated and information included cov- 
ers selection, capacities, specifications 
and dimensions. 

Chrysler tion, Airtemp Div, 
1600 Webster St., Dayton 4, Ohio. 


Drainage System. Pipe, fittings, traps 
and sinks in this system are made of 
a single material, virgin polyethylene 
suitable for potable water supply. Pipe 
and fittings are joined by heat fusion 
without the use of dissimilar mate- 
rials. Products are described exten- 
sively in a 20-page bulletin. 
American Vulcathene Div, Nalge Com- 
pany, Inc., 75 Panorama Creek Dr., 
Rochester 2, N. Y. 


Temperature Regulators. Temperature 
regulating instruments capable of 
routinely controlling air or liquid tem- 
peratures within a fraction of a de- 
gree are covered in Catalog 360. Com- 


(Continued on page 103) 
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Architect Mechanical Engineer 
Phillips, Carter and Osborn Marshall and Johnson 
Denver Denver 

General Contractor Mechanical Contractor 
George A. Fuller Co. Paul Hardeman 

New York Los Angeles 


AEROFIN INSTALLED 


Modern smooth-fin design of Aerofin coils permits 
ample heat-exchange capacity in limited space — 
permits the use of high air velocities without turbu- 
lence or excessive resistance. 


Aerofin performance data are laboratory and field 


proved. You can safely specify Aerofin coils at full 
published ratings. 


Ae ROFIN CorPoRATION 


Sar Facilities for 
Simulated-Flight Testing 


101 Greenway Ave., Syracuse 3, N.Y. 


Aerofin is sold only by manufacturers of fan system apparatus. 
List on request. 


ENGINEERING OFFICES IN PRINCIPAL 


CITIES 


Type RC 


Cooling Coil 


“Type B 
Non-Freeze 
Heating Coil 
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Customers stay cool...operating costs stay low 
with GAS cooling and CAT natural gas power 


Cool customers buy more. Your client’s cus- 
tomers stay cool and daily expenses stay low 
when you specify efficient gas cooling, powered 
bya thrifty Caterpillar Natural Gas Engine. 


You can’t beat the combination of low-cost gas 
and a Caterpillar Engine. In many cases, they 
operate for less than your clients now pay for 
power alone. In fact, if power costs are higher 
than you believe they should be, a Cat Natural 
Gas Engine may soon pay for itself in fuel sav- 
Ings difference alone. And, with exclusive 10.5:1 


‘ompression ratio, Caterpillar gives as much 4 


FOR COOLING & HEATING ' 
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as 26% greater economy than other gas engines. 


Your client gets the long life he wants, too. Cat 
Natural Gas Engines have the durable strength 
to run continuously at full load without any 
derating.And thrifty gas keeps fuel costs low. 


Cut your client’s operating costs to the true 
minimum, yet give him the full capacity needed. 
Specify gas cooling, powered by a thrift-engi- 
neered Caterpillar Natural Gas Engine. For full 
details, call your local Gas Company, or write 
Industrial Engine Division, Caterpillar Tractor 


s Co., Peoria, Illinois. American Gas Association 


GAS IS GOOD BUSINESS! 
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HEAT TRANSFER 


(Continued from page 54) 


will be shown in the following dis- 
cussion, agreement between VU’ 
and U is not as satisfactory or as 
consistent, when air space mean 
temperatures are 120 to 145F 
under summer conditions. 
1. Horizontal heat flow through 
walls under summer conditions 
(Table V), the ratio U’/U for the 
mineral wool insulation inclusive 
of reflective and non-reflective 
surfaces varies from 0.81 to 0.89. 
There is no apparent difference 
between the effect of kraft or 
foil surfaces. However, the ratio 


appears less for three-in. than 
for two-in. insulation. Air space 
mean temperatures vary from 
140.4 to 148.6 F. For the non- 
insulated panel with foil adja- 
cent to the %2-in. gypsum board, 
the ratio U’/U is 1.00 with the 
air space mean temperature 
equal to 117.4F, or 25 to 30F 
lower than insulated panels. 


2. Ceiling-attic combination 
without flooring and heat flow 
down (Table VIII), the ratio of 
U’/U varies from 0.85 to 0.92 
for the insulated panels with 
either kraft or foil membranes. 
Attic space mean temperature 
ranges from 110.3 to 141.7F. 
There is no apparent difference 
between calculated and _ test 
values for either kraft or foil 
surfaces. 


3. Ceiling panels with flooring 
and heat flow down (Table VII). 
Mineral wool insulated panels 
will be discussed separately from 
the special multiple layers of re- 
flective insulation designated 
Types X, Y and Z. The ratios 
U’/U for mineral wool insulation 
of different thicknesses with kraft 
and foil surfaces are as follows: 
(Field type of application, F in- 
dicates face stapled and F*—in- 
set stapled). 


Ratio U’/U 


Insulation Type of 

In. Application Kraft Foil 
None 0.94 0.75 

2 L 0.84 0.74 

2 F 0.90 0.73 

2 F* 0.95 0.73 

3 F 0.84 0.73 

3 F* 0.95 0.67 

4 L 0.84 0.81 

6 L 0.88 0.89 


The ratio of U’/U varies from 


TABLE Vill 


THERMAL TRANSMITTANCE THROUGH CEILINGS WITH- 
OUT FLOORING AND WITH ATTIC — HEAT FLOW DOWN 


Panel tion Panel Temp F Air Temp F Test Guide 
No. In. Mean Diff. Inside Attic Cc U* 
Reflective Membranes — Type L Application 
44 0 3 22 75 118.4 2.860 0,172 0.161 0.94 
44 0 86.4 3.6 75 141.7 2.880 0.172 0.161 0.94 
48 2 90.9 248 75 121.9 0.160 0.085 0.076 0.89 
48 2 100.4 39.3 75 146.9 0.167 0.087 0.076 0.87 
49 4 94.4 33.6 75 123.2 0.084 0,058 0.052 0.90 
49 4 105.6 52.8 75 149.2 0.088 0.059 0.052 0.88 
50 6 95.8 37.5 75 132.9 0.056 0.043 0.041 0.95 
50 6 107.9 58.6 75 150.4 0.059 0.045 0.041 0.91 
Kraft Membranes — Type L Application 

43 0 92.9 58 75 110.3 2.710 0.450 0.406 0.90 
45 2 98.8 37.6 75 120.3 0.150 0.118 0.101 0.86 
45 2 112.4 58.1 75 145.3 0.154 0.120 0.101 0.84 
46 4 99.8 43.6 75 122.5 0.079 0,069 0.062 0.90 
46 4 113.6 66.9 75 148.2 0.084 0.073 0.062 0.85 
47 6 100.3 46.2 75 123.5 0.054 0.049 0.046 0.94 
47 6 114.4 71.0 75 150.1 0.058 0.05! 0.046 0.89 
*U values based upon fi = 1.08. fo = 1.08 

for Kraft Membranes and fo = 0.22 for re- 


flective membranes, Roof surface temperatures 


= 180 and 160 F respectively. 


TABLE IX 


THERMAL TRANSMITTANCE THROUGH CEILINGS WITH- 
OUT FLOORING AND WITH ATTIC — HEAT FLOW UP 


Panel tion PanelTempF _— Air Temp F Test Guide 
No. In. Mean Diff. Inside Attic Cc U* 
Reflective Membranes — Type L Application 
40 2 54.8 35.7 75 °31.3 0.132 0.105 0.100 0.95 
52.8 41.6 75 27.9 0.072 0.063 0.061 0.97 
Kraft Membranes — Type L Application 
37 2 53.2 38.7 75 31.2 0.130 0.112 0.108 0.96 
38 4 51.0 45.0 75 27.3 0.071 0.065 0.064 0.98 


* U value based upon fi = 1.63, fo = 1.63 for 
Kraft Membrane and fo = 0.76 for reflective 


membranes. Outside air —20 F. 


0.67 to 0.75 for insulation with foil 
and thicknesses up to three in. 
When insulation thicknesses are 4 
and 6 in. with foil, the ratio is 0.81 
and 0.89, respectively. 

Multiple reflective layers of 
foil, Types X, Y and Z (Fig. 8), 
have the ratio U’/U which varies 
from 0.43 to 0.73. 0.43 applies to 
Type Z reflective material face, 
stapled on the lower edges of 
joists. 

In conclusion, further studies 
of reflective and non-reflective air 
space conductances for heat flow 
under summer conditions should 
be undertaken. This applies to both 
heat flow down and _ horizontal 
heat flow. Present methods of cal- 
culation of heat flow under winter 
conditions, either horizontal or up- 
ward, are satisfactory. Configura- 
tion of multiple layers of reflec- 
tive insulations and variables, pres- 
ent in final application, indicate 
Guarded Hot Box Tests should be 


conducted on each type of insula- 
tion — X, Y and Z -« under both 
summer and winter conditions. 
Present methods are inadequate for 
calculating overall transmittance 
coefficients for these types of in- 
sulation. 


COMPARISON OF 
TRANSMITTANCE 
COEFFICIENTS WITH AND 
WITHOUT REFLECTIVE 
SURFACES 


Only test conductances combined 
with respective surface conduct- 
ances are used in this evaluation 
(Table XI). Test conditions for each 
type panel are identical, except 
reflective air spaces replace non- 
reflective air spaces. Test conduct- 
ance values eliminate variables 
which may be inherent in caleu- 
lated values. Symbols U, and U; 
are used to differentiate between 
non-reflective and reflective sul- 
faces, respectively. The ratio 
U,/U, is used to evaluate effec- 
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“Here’s why I’m sticking 
with H&M air-cooled 


condensers 
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H&M's Limitrol valve 
lets you use them year-round /”’ 


“Many of my air conditioning and refrigeration systems have 
to operate 12 months a year. But cold weather used to raise 
cain with compressor-condenser balance. 


“Then I learned that Halstead & Mitchell had a Limitrol 
pressure modulating valve that adjusts their air-cooled con- 
denser capacity to compressor head pressure, whatever the 
outside temperature. What’s more, H&M gives me multiple 
circuiting at no extra cost!” 


You’d do well, too, to standardize on H&M Air-Cooled Con- 
densers. There are propeller fan models with vertical or hori- 
zontal air discharge, and centrifugal fan models for inside 
installation with ductwork. Capacities of 5 to 100 tons. 


Want more information? Call your parts wholesaler or write 
for Bulletin AC-102. Halstead & Mitchell Co., Bessemer 
Building, Pittsburgh 22, Pa. 


Air-Cooled Condensers + Air Handlers and Coils + Cooling Towers + Water-Cooled Condensers 


Halstead s Mitchell 
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tiveness of reflective surfaces. 
These results are: 


l. Horizontal Heat Flow 

Through Walls: 
a) For summer conditions the 
ratio of U,/U, varies from 
0.86 for 2-in. insulation to 0.95 
for 3-in. insulation. Stud space 
is 3% in., so air space is % in. 
for 3-in. insulation, compared 
with 1% in. for 2-in. insula- 
tion. 
b) For winter conditions, the 
ratio varies from 0.94 for 2-in. 
insulation to 0.97 for 3-in. Dif- 
ferences are in the same order 
found for summer conditions 
but of lower magnitude. How- 
ever, air space mean tempera- 
tures are considerably lower 
for winter conditions. 


2. Heat Flow Up Through Ceil- 
ing Panels with Flooring: 
Mean temperatures of air space 
are in the low range of 26.8 
to 31.8 F. The ratio of U,/U, 
is 0.92 and 0.93 for 2 and 4- 
in. insulation, respectively. 
3. Heat Flow Down Through 
Ceiling Panels with Flooring: 
Reduction in the heat trans- 
mittance coefficient with re- 
flective air spaces varies in- 
versely with the thickness of 
insulation: 
a) Type L, 2-in. insulation 0.71 
b) Type L, 4-in. insulation 0.79 
c) Type L, 6-in. insulation 0.89 
4. Heat Flow Down Through 
Ceiling Without Flooring and 
with Gabled Roof: 
The value of reflective surfaces 
is approximately the same for 
these conditions as for ceil- 
ings with flooring and Type L 
application. Average ratio of 
U,/U, is 0.72 for 2-in. insula- 
tion; 0.82 for 4-in., and 0.88 
for 6-in. 
5. Heat Flow Up Through Ceil- 
ing Without Flooring and with 
Gabled Roof: 
Ratios of U,/U, are 0.92 and 
0.95 for 2 and 4-in. insulation. 
These are in the same range 
as “walls with heat flow hori- 
zontal” and “ceilings with floor- 
ing and with heat flow up 
under winter conditions.” 


EFFECT OF ATTIC DUST ON 
ALUMINUM FOIL EMISSIVITY 


An important consideration, re- 
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TABLE X 


COMPARISON OF TRANSMITTANCE COEFFICIENTS 
BY TEST AND BY CALCULATION 


Insulation Type Type of Heat Flow Air Space 

In. Application Condition Surfaces Direction F  U'/U 
Wall Panels 
0 L Summer Foil Horizontal 117.4 1.00 
2 L Summer Foil Horizontal 140.4 0.89 
3 L Summer Foil Horizontal 146.7 0.81 
2 L Summer Kraft Horizontal 144.7 0.89 
3 L Summer Kraft Horizontak 148.6 0.85 
0 L Winter Foil Horizontal 49.6 1.08 
2 L Winter Foil Horizontal 33.9 1.02 
3 L Winter Foil Horizontal 29.5 0.95 
2 L Winter Kraft Horizontal 31.6 1.07 
3 L Winter Kraft Horizontal 29.2 1.03 
Ceiling Panels With Flooring 
0 L Winter Foil Up 49.4 0.99 
2 L Winter Foil Up 30.8 0.99 
4 L Winter Foil Up 28.8 1.02 
) L Winter Kraft Up 52.4 0.94 
2 L Winter Kraft Up 31.4 1.01 
a L Winter Kraft Up 26.8 1.00 
x* F Winter Foil Up 35.6 0.92 
y® F Winter Foil Up 33.8 0.72 
z* F Winter Foil Up 34.4 0.89 
Ceiling Panels With Flooring 

0 L Summer Foil Down 109.7 0.75 
2 s Summer Foil Down 118.2 0.74 
2 F . Summer Foil Down 120.8 0.73 
2 Ftt Summer Foil Down 118.0 0.73 
3 F Summer Foil Down 129.2 0.73 
3 Fee Summer Foil Down 119.3 0.67 
4 L Summer Foil Down 131.3 0.81 
6 L Summer Foil Down 135.8 0.89 
0 L Summer Kraft Down 108.2 0.94 
2 L Summer Kraft Down 131.2 0.84 
2 F Summer Kraft Down 132.4 0.90 
2 Fe* Summer Kraft Down 121.0 0.95 
3 F Summer Kraft Down 135.0 0.84 
3 Pte Summer Kraft Down 122.9 0.94 
4 L Summer Kraft Down 136.8 0.84 
6 L Summer Kraft Down 139.0 0.88 
x* F Summer Foil Down 128.1 0.63 
Y* F Summer Foil Down 117.8 0.73 
Zz* F Summer Foil Down 130.7 0.67 
z* F Summer Foil Down 112.6 0.43 

* Special reflective types of insulation — no 

mineral wool. 

** Mineral wool insulation flanged in center of 

joist spaces. 

1 Special reflective type insulation flanged on 

bottom of joists. 

Ceiling-Attic ‘Combinations—No Flooring 

0 : Summer Foil Down 130.0 0.94 
2 L Summer Foil Down 135.4 0.88 
4 L Summer Foil Down 136.4 0.89 
r.) L Summer Foil Down 141.7 0.93 
0 L Summer Kraft Down 110.3 0.90 
Summer Kraft Down 132.8 0.85 
4 L Summer Kraft Down 135.3 0.88 
6 L Summer Kraft Down 136.8 0.92 
2 L Winter Foil Up 31.3 0.95 
4 L Winter Foil Up 27.9 0.97 
2 L Winter Kraft Up 31.2 0.96 
4 L Winter Kraft Up 27.3 0.98 


garding ceilings without flooring 
and with highly reflective surfaces 
facing the roof, is the effect of dust 
on emissivity of reflective surfaces 
and resultant increase in heat trans- 
fer. In order to determine the mag- 
nitude of this effect, a study was 
undertaken to supplement thermal 
transmittance tests. Results are pre- 
sented in Table XII. 

It was expected that dust ac- 
cumulating over a long period of 


time would increase the emissivity 
value of reflective surfaces; the 
amount of increase would depend 
on attic ventilation, length of expo 
sure time and the neighborhood of 
the home. These expectations were 
confirmed (Table XII). Emissivity 
values of specimens after one year 
of exposure range from 0.041 to 
0.107. It is significant that the speck 
men taken from the unventilat 

attic showed least change in emis- 
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shipping pr 


BETTER THAN EVER! 


New Type 275 is the sure way to stop 
slow pickup or loss of lube oil pressure 
from crippling pressure-lubricated 
refrigeration compressors... get the 
complete story from your wholesaler! 


| 
Heavy duty pressure 
pressure difference. = 


sivity, whereas three specimens 
taken from ventilated attics showed 
a large increase. Of these three, two 
homes located near open country 
showed considerably higher in- 
crease than the one located in a 
more developed area. It is inter- 
esting to note the similarity in the 
two highest values, since these 
homes are located in comparable 
neighborhoods and have similar 
ventilation conditions. 

Emissivity results obtained 
after two years of exposure range 
from 0.143 to 0.545. The largest in- 
crease may be due to abnormal 
conditions, since the area was be- 
ing developed and considerable 
grading was taking place. For the 
location showing the smallest in- 
crease in emissivity, values were 
lowest for each year. The magni- 
tude of change, from 0.022 to 0.143 
in two years, is notable, considering 
the home has the most favorable 
location and ventilation conditions 
for avoiding dust infiltration. The 
home located in open country with 
a vented attic had a large increase 
in emissivity from 0.022 to 0.361. 
Specimens were not available for 
location C because of absence of 
occupants. 

Results after three years show 
no increase for location A. For 
location B, additional insulation 
was added to the ceiling during 
the third year of exposure, setting 
up an abnormal condition. Speci- 
mens were not protected, making 
this test meaningless because of 
improper handling and exposure 
to extraordinarily contaminated 
attic air conditions. The 1959 de- 
terminations for location C are 
based upon three specimens, the 
results: 0.409, 0.417 and 0.467. 
Lowest increase in emissivity dur- 
ing this period was obtained for 
location D. 


EFFECT OF CHANGE 
IN SURFACE EMISSIVITY 


A series of tests was conducted to 
determine the effectiveness of dif- 
ferent surface emissivities upon 
heat flow through insulated and 
non-insulated ceilings. Surface 
membranes were composed of 
three materials: perforated alu- 
minum foil (e = 0.032); reflective 
coated paper (e = 0.172) and kraft 
paper (e = 0.87). Two additional 
membranes were obtained by com- 
bining these materials and were 
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TABLE Xi 


HEAT TRANSFER THROUGH MINERAL WOOL WITH AND 
WITHOUT REFLECTIVE SURFACES UNDER DIFFERENT 
CONDITIONS OF HEAT FLOW 


Panel Insulation Air Space M.T. . Test U* 
No. In. Type Non-Refl Refl Condition U, U-/U, 
Wall Panels — Heat Flow Horizontal 
31-33 2 L 144.7 140.4 Summer 0.115 0.099 0.85 
32-34 3 3 148.6 146.7 Summer 0.094 0.089 0.95 
31-33 2 L 31.6 33.9 Winter 0.095 0.086 0.94 
32-34 3 L 29.2 29.5 Winter 0.078 0.076 0.97 
Ceiling Panels with Flooring — Heat Flow Up 
26-28 2 L 31.4 30.8 Winter 0.090 0.083 0.92 
27-29 4 L 26.8 28.8 Winter 0.058 0.054 0.93 
Ceiling Panels with Flooring — Heat Flow Down 
2, 5-3 2 L 119.1 112.7 Summer 0.101 0.071 0.70 
2, 5-3 2 L 143.3 133.8 Summer 0.102 0.073 0.72 
8-9 4 L 123.5 119.2 Summer 0.064 0.050 0.78 
8-9 oe 150.0 143.5 Summer 0.066 0.053 0.80 
12-13 6 L 125.3 122.0 Summer 0.047 0.042 0.89 
12-13 6 L 152.8 149.7 Summer 0.049 0.043 0.88 
101-102 2 F 119.8 114.7. Summer 0.095 0.075 0.79 
101-102 2 F 144.8 136.9 Summer 0.096 0.078 0.80 
103-104 3 F 122.0 117.4 Summer 0.078 0.066 0.85 
103-104 3 F 147.9 141.0 ! Summer 0.080 0.067 0.84 
Ceiling Without Flooring and Attic Combinations — Heat Flow Down 
45-48 2 L 120.3 121.9 Summer 0.118 0.085 0.72 
45-48 2 L 145.3 146.9 Summer 0.120 0.087 0.73 
46-49 4 3 122.5 123.2 Summer 0.069 0.058 0.84 
46-49 4 L 148.2 149.2 Summer 0.073 0.059 0.81 
47-50 6 3 123.5 132.9 Summer 0.049 0.043 0.88 
47-50 6 L 150.1 150.4 Summer 0.051 0.045 0.87 
Ceiling Without Flooring and Attic Combinations — Heat Flow Up 
37-40 2 L 31.2 31.3 Winter 0.112 0.105 0.94 
38-41 4 L 27.3 27.9 Winter 0.065 0.063 0.97 
*Un = Test Transmittance values for non- 
reflective surfaces. Ur = Test Transmittance 
values for reflective surfaces. 
TABLE XIil 
EFFECT OF EXPOSURE TO ATTIC DUST ON 
EMISSIVITY OF ALUMINUM FOIL 
Emissivity Values 
Residence Attic August September July September 
Location Description Description 1956 1957 1958 1959 
A Near open Vented at each 
country — gable, no fan, 
dusty half floored 0.022 0.106 0.361* 0.34) 
B Suburban Ventilated attic 
Development with fan (fan 
rarely used), 
no flooring 0.022 0.067 0.545 —_— 
Cc Near open Vented under 
country — eaves, 
dusty no flooring 0.022 0.107** 0.432 
D Built up Not ventilated, 
section, no no flooring 0.022 0.041 0.143 0.207 


open country 


* Attic was cleaned during the year. 
** Dried water spots observed on sample. 


constructed by taping narrow strips 
of higher emissivity materials onto 
a sheet of lower emissivity. Strips 
were equal in length to the width 
of joist space and placed at regular 
intervals perpendicular to joists. A 
combination of reflective and alu- 
minum foil was the basis for e = 
0.104, kraft and aluminum foil for 
e = 0.382. 

A summary of these test re- 
sults for panels with no insulation, 


2-in. and 4-in. mineral wool is 
shown in Table XIII. Test con- 
ductances are used to obtain direct 
comparison. The ratio of conduct- 
ances of C,’/C,, in the last column, 
is based upon conductances with 
kraft paper, e = 0.87, compared 
with the conductances of mem- 
branes with lower emissivity val- 
ues. Effectiveness of reflective sut- 
faces diminishes as the emissivity 


increases, especially in combina- 
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BULLETINS 


(Continued from page 93) 


ponents described are available sepa- 
rately, for incorporation in do-it-your- 
gif installations, or jointly. Bimetal 
and mercury thermoregulators, heat- 
ers, relays, stirrers, pumps and trans- 
formers are included. 

American Instrument Company, Inc., 
$030 Georgia Ave., Silver Spring, 
Maryland. 


Flat-Belt Pulleys. Four-page Bulletin 
92103 covers the Sure-Grip line of 
flat-belt pulleys in face widths from 
2% to 12 in. and OD from 4 to 36 in. 
Both straight and crown face 

are available from stock. Interchange- 
able tapered bushings provide an ex- 
tensive range of bores with only four 
bushing sizes. 

T. B. Wood’s Sons Company, Cham- 
bersburg, Pa. 


Flowmeter. Subject of four-page 
Specification Bulletin 10C1505-2 is a 
propeller-type flowmeter that trans- 
duces gas velocity to a millivolt sig- 
nal, the frequency of which is pro- 
portional to flow rate. According to 
the bulletin, an output signal from 
this turbine meter can be fed into a 
digital totalizer or indicator, or by 
means of a frequency to de converter, 
to any potentiometric receiver. De- 
tails on material of construction, 
mounting, performance, output and 
repeatability are given also. 

Fischer & Porter Company, 739 Jack- 
sonville Rd., Warminster, Pa. 


Check Valves. Surge and water ham- 
mer are cited as being eliminated by 
CPV Silent Check Valves because 
these spring-actuated units close au- 
tomatically as soon as forward flow 
stops. Disc is fully seated before re- 
verse flow occurs. Flyer CV31798 
briefly describes the line. 

Check valves — flanged, air flanged 
and with screwed ends—are presented 
in page Bulletin 600, which shows 
typical installations and details fea- 
tures, recommended service, installa- 
tion data and ordering information. 
Product is illustrated. 

Combination Pump Valve Company, 
$51 Preston St., Philadelphia 4, Pa. 


Centrifugal Pumps. New sizes have 
been added to the Model 3405 line 
of single-stage, double-suction cen- 
trifug pumps. Now available are 34 
sizes, providing capacities from 100 

6400 gpm with heads up to 525 
ft. Among features of the line are a 
choice of grease or oil lubricated 
bearings, wide degree of interchange- 
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ability of parts and availability in 
stainless steel and ductile iron. Spe- 
cifications, interchangeability chart, 
performance curves and dimensions 
are given in 16-page Bulletin 721.6. 
Goulds Pumps, Inc., 219 Black Brook 
Rd., Seneca Falls, N. Y. 


Negative-Ion Generators. How to 
build negative-ion generators and how 
to measure their ion output are dis- 
cussed in 12-page Bulletin CE 860. 
Text is supplemented with tables, dia- 
grams and graphs. 

Westinghouse Electric Corporation, 
Lamp Div, MacArthur Ave., Bloom- 
field, N. J. 


Sizing Charts. Four-page Bulletin 
JSC-1 shows how to size sliding gate 
regulators and control valves. Sim- 
plified charts cover steam, liquid and 
gas service and cross-reference method 
of compiling is cited as making sizing 
easy by eliminating the need for 
slide rules or formulas. Technical data 
tell how to adjust sizing for varia- 
tions in pressure, temperature, viscos- 
ity or specific gravity. 

OPW-Jordan Corporation, 6013 Wiehe 
Rd., Cincinnati 13, Ohio. 


Air Moving Equipment. Descriptive 
of the nine-model AM line, utilized 
(Continued on page 106) 


400 Ibs. 


Instrument beauty! Not just outward beauty. 
Beauty that runs deep. The beauty of quality and a 
precision...all the way through. x 
Polished brass cases with sparkling bevelled glass 
crystals held in knurled threaded rings that give ’ 
ready access to the ‘“‘Recalibrator’’...so vital in a 2 
testing instrument. Two scales in color marked in f 
corresponding temperatures of R-12 and -22. Pre- ; 


So much more for so little more! Own them proudly. 
Use them proudly. To fully appreciate them, see them. 


Yur 


MARSH INSTRUMENT COMPANY, Dept, 32, Skokie, Ill. Division of Col- 
orado Oil and Gas Corporation « Marsh Instrument & Valve Co. (Canada) 
Ltd., 8407 103 St., Edmonton, Alberta e Houston Branch Piant, 1121 Rothweii 
St., Sect. 15, Houston, Texas e Eastern 

Company, 1209 Anderson Ave., Fort Lee, N.J. 


cision movements that deliver the remarkable accu- 
racy of plus or minus 1% of dial reading. 
Compound gauge now has longer (0-80 lbs.) re- 
tard scale—and increased maximum reading...to rh 
250 lbs. Range of pressure gauge also increased — 


Warehouse: Marsh Instrument 


103 


| 
} 
q 
cle | 
nn, : 
ith 
AL 
’ 


tion with mineral wool insulation. 
As emissivity of foil increases from 
0.032 to 0.382, thermal conduct- 
ances, when used in combination 
with mineral wool insulation, ap- 
proach that of kraft paper or e = 
0.87. The increase in emissivity re- 
duces foil effectiveness to a greater 
degree as the insulation thickness 
is increased. For 2-in. insulation 
this reduction is 65.5% and for 4- 
in. insulation, 87%. For non-insu- 
lated structures, the loss is more 
than 50% of its original effective- 
ness when emissivity increases from 
0.032 to 0.382. 


CONCLUSION 


The GUIDE method of calculating 
thermal transmittance coefficients 
for walls and ceiling containing air 
spaces in combination with mineral 
wool insulation, with heat flow 
under winter conditions, agrees 
closely with test values, for either 
reflective or non-reflective surfaces. 

Agreement is not as satisfac- 
tory for heat flow under summer 
conditions, and an even greater 
difference occurs for reflective sur- 
faces than for non-reflective sur- 
faces. Differences between the cal- 
culated and test values decrease as 
thickness of the mineral wool in- 
sulation increases. Further studies 
should be instituted with heat flow 
down on air space conductances 
enclosed in conventional joist 
spaces which are 4 in. or more 
deep and insulated with high and 
low emissivity materials. 


TABLE Xill 


EFFECT OF SURFACE EMISSIVITY ON HEAT FLOW 
DOWN THROUGH CEILINGS WITH FLOORING 


Panel Air Space F Surface Test 
No. Mean Diff. Emissivity Conductance C'e/Ce’ 
No Insulation 
! 100.5 16.1 0.870 0.411 1.00 
53 102.1 21.5 0.382 0.298 0.72 
52 102.1 28.2 0.172 0.227 0.55 
51 102.1 30.8 0.104 0.197 0.48 
19 102.0 35.8 0.032 0.168 0.41 
2-in. Insulation 
5 115.9 14.0 0.870 0.124 1.00 
55 119.1 6.7 0.382 0.109 0.88 
4 113.0 21.7 0.172 0.099 0.80 
54 116.1 14.6 0.104 0.093 0.75 
3 112.7 22.6 0.032 0.081 0.65 
4-in. Insulation 
8 123.4 3.0 0.870 0.072 1.00 
58 122.9 4.7 0.382 0.070 0.97 
57 126.9 7.4 0.172 0.067 0.93 
56 120.9 9.33 0.104 0.063 0.87 
9 119.2 13.8 0.032 0.055 0.77 
1C’e = emissivity of respective surface below 
0.87. Ce = emissivity of kraft paper 0.87. 
With the present available in- ACKNOWLEDGMENTS 


formation, it is difficult to calculate 
with satisfactory accuracy trans- 
mittance coefficients for special 
types of reflective insulation hav- 
ing multiple layers of foil. Guarded 
Hot Box Tests should be conducted 
on the material installed in place 
as recommended by manufactur- 
ers. 

Further studies are needed for 
the effect of surface contamination 
on reflective surfaces exposed to 
field conditions, and the effect upon 
overall heat transfer. These lim- 
ited studies indicate that this may 
be a serious factor after exposure 
of but a few years. 
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WET CELL AIR HUMIDIFIERS 


(Continued from page 77) 


nental cells, followed by an en- 
trainment separator, would pro- 
duce a humidification efficiency of 
98.5%, while two stages of fiber 
cells would produce a humidifica- 
tion efficiency of 99.5%. 

Whether or not this difference 
in humidification efficiency is com- 
mercially significant would be an 
important consideration. in the se- 
lection of one cell or another. The 
above figures refer to an air flow 
rate of 400 fpm; other air flow rates 
would produce different, but com. 
parable, results. In cases where 
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equipment cost is an important fac- 
tor, it may be possible to obtain 
the desired outlet conditions with 


Table II—Spray Nozzles 
(All manufactured by Buffalo Forge Co.) 


Delivery and 

Full or Total Spray 
Nozzle Hollow Cone Angle at I5 psi 
Designation Pattern gpm deg 
¥% x 0.209 full 2.25 87 
V4 x 3/32 hollow 0.29 78 
1/16 hollow 0.185 58 


a single stage of fiber cells, where- 
as two stages of Far-Air or Conti- 
nental cells would be needed. For 


this type of requirement, the some- 
what higher air flow resistance of 
a No. 800 glass cell would more 
nearly equal the resistance of two 
Far-Air or Continental cells in 
series. 

Air flow resistance curves for 
the various cells and nozzle systems 
indicated that cells, when wet, have 
appreciably greater resistance than 
cells when dry, and that increasing 
the water rate increases cell aif 
flow resistance. Resistance also 
rose with increasing air rate, 
greater packing density of the 
fibers, depth of filter and decrease 
in fiber diam. 

The data presented here were 
obtained in experiments conducted 
for the Air Cleaning Div of the 
Buffalo Forge Co. 
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KRACK KEEPS FOOD HEALTHFUL AT McCORMICK PLACE 
Refrigeration Contractors: RESCO Refrigeration Service, Inc., Chicago 


Meat freezing rooms and walk-in coolers are each 
held at the proper balance of temperature and hu- 
midity to prevent shrinkage and protect the fresh- 
ness and flavor of meat, fowl, fish and produce. 


Automatic defrost units in the low temperature 
rooms keep products and premises free of frost 
and dripping icicles. Exclusive circuiting in the 
semi-circular unit coolers prevents coil “frost-up.” 
These units also feature electrostatic air filters 
and full-size heat exchangers. Krack Unit Coolers 
are used exclusively in this installation. 


Advantages in specifying and installing 
Krack equipment 
Krack has pioneered in electric defrosting since 
1931. Certified capacity ratings guarantee equip- 
ment that matches each job. You gain advantages 
of lower bidding...no need for oversize equipment. 


Free Bulletins Give All Performance Data... BUC-ED-120 for low temperature 
and SC-120 for high temperature refrigeration. Write or phone today! 


RACK REFRIGERATION APPLIANCES, INC. 


917 Lake Street, Chicago 7, Illinois MOnroe 6-1141 


K 


Manufacturers of Freon, or Ammonia, Recirculated, Flooded or Direct Expansion Heat Transfer Equipment Since 1931 
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BULLETINS 


(Continued from page 103) 


mainly in commercial and industrial 
applications, are Flyers EMG 5715 
and CSHV 312.01. Bulletins include 
cutaways of an actual model; illustra- 
tions of six different arrangements 
offered for varying horizontal, verti- 
cal or bottom intake and discharge; 
dimensional data; fan capacities; and 
engineering and other related data. 
Drayer-Hanson Div, Hi-Press Air Con- 
ditioning of America, Inc., 3301 Med- 
ford St., Los Angeles 63, Calif. 


Filter Handbook. Contained are de- 
tailed charts, tables and other engi- 
neering data necessary to size and 
specify air filters both for electronic 
equipment and for the room that con- 
tains it. Information included is on 
filter media, shapes, mounting meth- 
ods, special applications, finishes, uses 
and maintenance methods. Bulletin 
B-100-6, eight pages. 

Farr Company, P. O. Box 90187, Air- 
port Station, Los Angeles 45, Calif. 


Poppet Valves. Presented in a single 
chart in this catalog is a full line of 
two, three and four-way, five-port, 


poppet-type air control valves. Air 
and solenoid pilot operators are illus- 
trated and coordinated in the chart 
with compatible valves; inline and 
sub-base mounted styles are covered. 
Cutaway drawings show construction 
features, sealing arrangements, pop- 
pets and flow pattern through valves 
in normal position. Bulletin 60-2. 
Hoffman Valves, Inc., 2360 W. Doro- 
thy Lane, Dayton 39, Ohio. 


Heat Recovery Equipment. Three 
protective linings are offered in this 
line of storage water tanks: hydraulic 
cement lining, Corro-Shield (five coats 
of Epoxy Phenolic Resin separately 
sprayed and baked-on) and copper 
lining. All copper sheets are formed, 
not hammered, to conform to interior 
surfaces to assure that no part of the 
steel tank can come in contact with 
the water. 

Units are illustrated and described 
in eight-page Bulletin BH-2-8-60. 
Sims Pump Valve Company, Inc., 
1314 Park Ave., Hoboken, N. J. 


Electric Damper Controls. Compact, 
24-volt, direct-drive electric damper 
controls, utilizing machine-cut steel 
gearing aircraft-type switches with 
360 deg damper vane adjustability, 
are suitable for individual room ther- 


mostatic control of most heating Gal 
cooling installations. Completely 


sembled round duct sets with damper 


control, damper vane and position iim 


dicator already mounted on short seg 
tions of four, five and six-in. round 
ducts eliminate additional installation 
costs. Built-in auxiliary switch con 


trols burner circuit when thermostaigaly 


call for heat. 


Units are discussed and illustratedim 


in a six-page folder. 


New England Gear Works, Ine, 


South End Rd., Southington, Conn, 


Motorized Psychrometer. By using the 
120-volt ac fan motor assembly, ac 
curate readings can be taken in duets, 
filters and similar areas by attaching 
the one-in. ID hose to the back of 
the instrument. Hose is removed for 
normal room readings. Features of 
the instrument, as described in two 
flyers, are Plexiglas face with slidé 
opening for wet bulb, switch on 
motor housing, cork gasket separating 
motor from thermometer frame and 
brass construction. Ten-in. lens, front, 
red-reading mercury thermometers 
have ranges of zero to 120F in one 
F divisions or 30 to 110F in divi- 
sions of % F. 

E. Vernon Hill & Company, P. 0, 
Box 189, Lake Geneva, Wisc. 


AW 
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With expanded metal cover 


32 different copper and steel heater elements to choose from in 


I 
the complete line. ! 

Choose the finned tube radiation that best meets your require- convenience, standard length “packages” are now available, ; 

ee: ments—from the complete Sarcofin line. Choice of 32 different Superb appearance matches high Sarco quality. 

3 heating elements. Eight types of enclosures: flat-top, expanded You always get the advantage of single-source responsibility, 
metal, sloping top, modified flat top, sill-type and three baseboard when you specify Sarco-Sarcotherm for all your finned-tube \ 
cover types. radiation, heating specialties, pumps, regulators, and weather § 

And for old or new homes, remember the variety, flexibility, compensated control systems. Write for your copies of latest t 
and easy installation of Sarco-Pak baseboard radiation. bulletins on Finned-Tube Commercial Radiation and Baseboard 1 
All ratings are approved under the I-B-R code. For your extra Radiation. 2363 é 
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He’s sweating out a scale problem 


He’s really sweating—tons of meat in 
the freezer — and the refrigeration 
cooling water system is shut down 
because it’s clogged with scale. He 
runs a good chance of a heavy loss. 

Refrigeration systems can grad- 
ually scale up and still perform rea- 
sonably well under normal condi- 
tions, But when the temperature goes 
up, scale gets in a knock-out punch, 
and the system is down — until it’s 
cleaned 


Don’t let this happen to your cus- 


_ tomers. Use Calgon® Scale Remover 


to get a system clean, and Micromet® 
Plates to keep it clean. Calgon Scale 

over works fast and is safe. It 
contains corrosion inhibitors for cop- 
Per, brass, steel and aluminum. 


Micromet Plates are ideal for con- 
trolling scale deposits. One charge 
will last a season in most systems. 
Self-feeding, Micromet Plates are 
simply hung in the water spray. 


If the problem is water... 
CALGON HAS THE ANSWER 


More than 35 years of experience 
with water problems of all kinds... 
research facilities dedicated to a 
constant search for better water 
treatment chemicals and methods of 
treatment . . . analytical service and 
expert technical advice for every cus- 
tomer . .. and a full line of products 
backed by the Calgon name .. . all of 
these are at your service. Call on Cal- 


gon for help on any water problem. 

Ask your refrigeration wholesaler 
about these quality Calgon products 
— Calgon Scale Remover, Micromet 
Plates, Calgon Algaecide and Bio- 
cide RP, Banox,® Ice Machine 
Cleaners and Treatment, Gas Leak 
Detector. Each one is a leader in its 
field. 


CALGON company 


HAGAN CENTER, PITTSBURGH 30, PA. 


DIVISION OF HAGAN 
CHEMICALS & CONTROLS, INC. 
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NEW TERMINAL AND AIRFIELD FACILITIES 
Las gules 


D-H’s POPULAR “FZ”—“V"—“H”—“AM” and “HRC” UNITS! 
NEW TERMINAL + TICKETING STRUCTURES + SATELLITE BOARDING 


For Los Angeles Dept. of Airports—Joint Venture Architects and 
Engineers: Charles Luckman Associates, Welton Becket Associ- 
ates, Paul R. Williams. General Contractor: Robert E. McKee. 
Mechanical Engineer: J. S. Hamel, Engineer. A/C Contractor: Cli- 
mate Conditioning Co., Div. Paul Hardeman, Inc. D-H Sales Agent: 
Air Conditioning Supply Co. 


These Brochures tell you why: HRC 211.01, 
CSHV 312.01, FZ 321.01 and EMG 5715. 


drayer -hanson 


DIVISION OF 
HI-PRESS AIR CONDITIONING OF AMERICA, INC. 
3301 Medford Street, Los Angeles 63, California 
(Cable: Cliconi, Los Angeles) 
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Applications 


500-HP INSTALLATION 
FOR NIGERIAN BUILDING 


Nigeria’s 26-story Independence Building, under cop. 
struction in Lagos, will have a high pressure air cop. 
ditioning system supplied by Westinghouse Electr 
International Company. Comprising the installation 
will be five 100-hp water chillers, two condensing 
units and a control center. Individual units will pyp. 
vide air conditioning for a rooftop restaurant saa at 
elevator machinery room. 


PACKER HAS 60 BY I! CHILL TUNNEL 


Serving refrigeration requirements of the new 80,00h 
sq ft packing plant of A. Szelagowski and Son, Ine, 
are two 10 x 10 and one 8 x 8 heavy duty Frick com 
pressors, assisted by four and nine-cylinder Eclips 
machines. All compressors use ammonia. Installed 
on the roof are two evaporative condensers and tig 
oil separator and receiver. The blast chill tunnel 
which is 60 ft long and 11 ft wide, is maintained 
at a temperature of 26 F by a brine-spray air cooling 
unit. Direct-expansion prestfin coils cool the main 
storage areas. 


CENTRAL STATION FLUID COOLERS 
SERVE ELECTRONIC CONTROLS 


Designed to cool electronic controls for a large radat 
system developed for the U.S. Air Force, twelve cen 
tral station fluid cooler units are being produced by 
the Industrial Div of American-Standard. 
Basically an evaporative cooler, sprayed coil unit 
combined with a hydraulic recirculating pumping 
system ,and suitable piping and controls, the equip 
ment, using distilled water, takes heat from electronie 
equipment and distributes it to the atmosphere. The 
distilled water is cooled, filtered, de-ionized and 
pumped back to the equipment for continued cooling, 


DUCTWORK 


DISCHARGE 


PLENUM BUILDING 
FAN SECTION WwAtL 
FLEXIBLE 
/ \ CONNECTION 
‘ 
BASE J 
SUPPORT 
ill Y 
\| 
ELIMINATOR 
/ 
/ \ \ 
\ 
COOLING COIL / FACE DAMPER 


SPRAY SECTION 
ACCESS SECTION 


Also included in the system is a heater to prevent 
coil freeze-up. Shown is a schematic diagram identi- 


fying components making up the cooling section. 
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